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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 
380 Madison Ave. New York, N.Y. 10017. Because of the large vol- 
ume of mail, we are unable to acknowledge unpublished letters. 


The space retreat 


"Did we do it right?" Chris Kraft asks in 
Jim Schefter's “It's Time to Stop the 
Space Retreat" [PS, Oct.]. My answer: 
Yes, the scientists, engineers, and techni- 
cians did it right. The politicians— presi- 
dents and members of Congress—did it 
wrong and betrayed our scientific 
progress. "Did we do it well?" No, we 
did it absolutely great—for as long as we 
did it. 

The article closes with another ques- 
tion: "Which way will we tip?" For the 
sake of our survival, military and scientif- 
ic, | believe we must continue to explore 
space. Without scientific progress, every- 
thing else is naught, zero, and zilch. 

Al E. Erxleben, Tallahassee, Fla. 


After President Reagan's July 4 speech, in 
which he skirted the issue of a space sta- 
tion, and before reading your fine article, | 
wrote to the president and to Vice Presi- 
dent Bush to ask if the administration has 
any real plans for space habitation. | 
haven't heard from Mr. Reagan, but | got 
this rather hopeful reply from Mr. Bush: 

“The United States does plan to contin- 
ue a balanced program in space explora- 
tion, manned space flight, aeronautics, 
and applications, including the eventual 
goal of building a space station. The shut- 
tle enhances the possibility of construct- 
ing a manned space station." 

It seems to me that the Reagan admin- 
istration is leaning toward a space station, 
but is unsure how popular it would be. | 
urge all PoPuLAR SCIENCE readers to write 
to the president asking for a go-ahead. 

Ted Apelt, Miami, Fla. 


Strange bedfellow 


| found your article about the plastic auto- 
mobile engine [PS, Sept.] very interesting 
and informative. | was amused, however, 
to see a GM Delco battery being used to 
power the Ford-backed research project. 

William E. Reiner, Maywood, N.J. 


Pulsed-furnace genesis 


Having been director of research at the 
American Gas Association Laboratories 
during the period that the remarkable 
new pulse-combustion furnace [PS, 
Sept.] was developed, | noted several in- 
accuracies in your otherwise excellent ar- 
ticle. Although pulse combustion was in- 
vestigated at the Labs as far back as the 
early 1960's, work on the furnace itself did 
not start until early '74 and not "under a 
Gas Research Institute contract" but with 
the sponsorship of the Association's gas- 
utility-funded R&D program. By mid-'75 


we had a hand-built prototype with the 
same performance as the new Lennox 
furnace. Moreover, it was within striking 
distance of being acceptably quiet: No 
one "had to wear earmuffs to tolerate the 
noise." Otherwise, Lennox would never 
have agreed, as it did in January 1977, to 
participate with us in developing a manu- 
facturable prototype. Later that year, the 
Gas Research Institute took over active 
management of the project. 

The thrust of our work with Lennox, 
which continued until the company made 
its go-ahead decision in September 1979, 
was further noise reduction. We also 
helped with development of a control 
package. This letter is not written to nit- 
pick, but to set the record straight. My fine 
team of former co-workers at the AGA 
Lab deserves much of the credit for the 
development of this gas-saving furnace. 

Frank E. Belles, Bay Village, Ohio 


As noted in the story, pulse-combustion 

boilers are not new. One such unit, called 

the Pulsamatic, was manufactured here in 

Winnipeg for a number of years in the 

early 1960's. My company continues to 
service 103 of these long-living boilers. 

T. Scherpenisse 

Active Mechanical Services 

Winnipeg, Man. 


Solar costs 


Since entering the solar business in 1976, 
| have spent much of my time trying to 
debunk myths and misconceptions. Your 
article about the Hanson kit solar heater 
[PS, Sept.], which was labeled “low-cost” 
and "efficient," sounded like marketing 
hype from here. 

А solar system with 19.5 sq. ft. of collec- 
tor for $495 is very expensive—$25.38 per 
sq. ft. My company installs complete 
home-heating systems with collectors, air 
handler, rock storage, and DHW coil for 
less than $20 a sq. ft. Additional Hanson 
panels at $179 each—$18.34 a sq. ft.—is 
also high. And when the article cites a 
price tag of $495 compared with $2,000 
for a conventional solar system, that's 
comparing systems of different sizes. 

Also, some of the claims made for the 
collector's performance are beyond the 
laws of physics or belief. Hanson says 
that he improved heat output by a factor 
of five by making every sq. ft. of collector 
area heat five cu. ft. of air, allowing him to 
shrink the collector to one-fifth its original 
size. Nonsense and magic! There is only a 
certain amount of heat energy available 
from the sun in a given location. These 
Btu can be spread out by blowing a great- 
er volume of air through a collector, 

Continued 


If you expect a truck to quickly 
pay for itself in work done and fuel 
saved, you've come to the place 
where somebody did it right. 

For a great price: $5998, the 
new 1983 Toyota Standard Bed 
Truck delivers the goods. In the 
bed. Under the hood. And in 
driving comfort, too. 

Out back it handles 1400 
pounds of goods.* * With ease. 

In performance, you get a 
dependable 24 liter SOHC engine 
— the largest engine in its class. 
With a hefty 100* ** horsepower 
rating and fuel efficiency that's 
even more impressive: 32 


THE LOW-PRICED TRUCK 
THAT MEETS HIGH EXPECTATIONS. 


Estimated Highway MPG,(26)EPA 
Estimated MPG.**** Add that to 
the electronic ignition system, 4- 
speed synchromesh transmission 
and power-assisted brakes, and 
you've got the goods to make 

the delivery easy. Normal main- 
tenance an infrequent and simple 
affair. And durability something 
you can bank on. 

The good news in driving 
comfort is a full bench seat with 
room for three. Steering-column 
mounted controls are also 
designed for easy operation. 

The new 1983 Toyota 
Standard Bed Truck. Once you 


E 


OH WHATA FEELING! 


check it out, its price will convince 
you to drive it out. 


* Manufacturers suggested retail price. Dealer's 
actual retail price may vary. Price does not include 
tax, license, transportation, optional or regionally 
required equipment. 

** Including occupants, equipment and cargo. 

*** 96 HP in the State of California. 

*** Remember: Compare this estimate to the 
EPA "Estimated MPG" of other gasoline-powered 
trucks with manual transmission. You may get 
different mileage depending on how fast you 
drive, weather conditions and trip length. Actual 
highway mileage will probably be less than the 
"Highway Estimate" 


BUCKLE UP—ITS A GOOD FEELING! 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


ULTRA LIGHTS: 4 mg. "tar", 0.4 mg. nicotine, LIGHTS: 11 mg. "tar", 0.9 mg. nicotine, KING: 15 mg. “tar”, 1.1 mg. nicotine, av. per cigarette, ЕТС Report DEC. '81. 
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HINT #12 FROM RCA VIDEODISCS 


HOW TO PUT ALITTLE EXTRA 
MAGIC IN YOUR MARRIAGE: 


Plump up the pillows on the sofa. Forget concerts, the arts —and new releases every month, 
about the office. And think about having a magical so you can build your own personal collection. 
evening. The two of you. Next to each other. Alone. Players start at under $300, and VideoDiscs are 

With the magic ofthe RCA prm essem as low as $14.98. The 
VideoDisc System, you can get [| Seme Like It Fet | System is so easy to 
the fire burning brighter with | | operate you can do it 
Some Like It Hot. Or have a close while holding hands— 
encounter of the best kind with and RCA VideoDiscs 
Close Encounters of the Third Kind. | play over and over on 


aurem a | any brand of 
VideoDiscs can orl а ы a—————— СЕ) videodisc layer 


keep you side by and on any TV set. But 
side on the love- only RCA has the 

seat for hours. йм". variety of programs 
Have a mini- * that'll put a little more 
honeymoon with spice in your life. 
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California Suite. Get away from it 
all with The African Queen. Make 
beautiful music together with 
Neil Diamond in The Jazz Singer. 
Leap for joy over a ballet like 


Watch Fiddler on the Roof rather фай 
reruns on TV. Have Viclory at Sea instead of 
doldrums in the den. Or show each other 
Heaven Can Wait—after the kids are in bed. 

see your nearest RCA dealer now and 


Giselle. | : find out just how much magic you can bring 
RCA VideoDiscs have over 250 fan- home. 
tastic programs you can bring home right And how much it can bring to your 
now. There are movies, sports, stereo home life. 


_ RGA 
VideoDiscs 


Bring the Magic Home 
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PS readers talk back 


[Continued] 


which would marginally improve the effi- 
ciency, but it would certainly not improve 
performance by a factor of five. 
Richard L. Pratt, President 
Solar PIE, Columbus, N.C. 


David Jack Hanson, manufacturer of the 
Hansolar TA-3 kit solar heater, replies: 
"Compared with similar units—ready-to- 
install collectors as opposed to ones the 
customer must assemble using some 
self-supplied materials—the TA-3 is low- 
cost. A recent listing of 'store-bought' air 
collectors in New Shelter magazine in- 
cluded units ranging from $20 to $50 per 
sq. ft. A four-panel Hansolar system costs 
$22.70 per sq. ft. Even so, the cost-per-sq.- 
ft. approach for comparison of systems 
ignores the issue of initial cost. According 
to a 1980 Solar Energy Research Institute 
study, the average solar installation in 
1980 cost $4,500. We submit that a $495 
initial cost for a two-panel Hansolar sys- 
tem is low by comparison. 

"With regard to our performance 
claims, a careful reading of the POPULAR 
SCIENCE article makes it clear that the five- 
times performance improvement refers 
to my original installation, not to solar 
collectors їп general." 


Gone dotty 


The illustration of a piezoelectric dot-ma- 
trix printer [PS, July] shows seven piezo- 
electric benders producing eight printed 
dots. Do | need new glasses? 

Ernest H. Michaelsen, Hyannis, Mass. 


No. We do. 


Retooling for metric 


While | agree that figuring all measure- 
ments in tenths, hundredths, and thou- 
sandths is much easier than in eighths, 
sixteenths, and thirty-secondths, | am one 
of the people really caught in the middle 
in converting to metric. | am a technician 
who has several thousand dollars in- 
vested in wrenches, drill bits, taps and 
dies, and measuring devices. | have spent 
more than 30 years collecting a complete 
set of these tools. There are millions of 
mechanics and technicians in the same 
boat as | am. My answer to the pro-metric 
crowd: Promote metric if you must, but 
be careful when you call for service on 
your metric equipment. | will use the tools 
| have and you may lose the corners off all 
your nuts and bolts. 

Arthur Dobson, Buckley, Wash. 


The transition to metric will not be as ex- 
pensive as most people think. Certain 
tools and equipment we now have could 
still be used. For example, adding a 10- 
mm hex socket to a standard set of 
wrenches ranging from 772 in. to 7^e in. en- 
ables you to handle all hex nuts and bolts 
between six and 10 mm. 

Kenneth White, Port Charlotte, Fla. 


If the editors of POPULAR SCIENCE cannot 
correctly convert Celsius to Fahrenheit 
[ Smart Missiles,” PS, Oct.], what hope is 
there for the average U.S. citizen to make 


metric-to-English conversions correctly? 
The equivalent of —100 degrees C is —148 
degrees F. 

Harry G. Miller, Defiance, Ohio 


Sub spotter? 


The obvious next question to ask about 
synthetic-aperture radar's ability to scan 
ocean-floor contours [PS, Sept.]: Can it 
also detect the location of submarines on 
station? And was the budget cut the real 
reason for the "cancellation" of further 
work with SAR, or is the device already up 
there again as the "secret military cargo" 
aboard the last flight of Columbia? If so, 
you can be sure it's not summering over 
Nantucket's shoals. 

Robert R. Bullard, South Daytona, Fla. 


Frugalest flusher 


As an architectural firm specializing in re- 
source-conservation techniques, we have 
done an extensive review of the water- 
saving-toilet market ['Water Savers," 
"Frugal Flushers" section, PS, June]. The 
unit our research shows to be most im- 
pressive, the Superinse, manufactured by 
Thetford Corp. (Box 1285, Ann Arbor, 
Mich. 48106), wasn't listed in the article. 
This unit is totally passive (needs no elec- 
tricity or compressor), uses just one gal- 
lon per flush, installs and operates con- 
ventionally, and is reasonably priced 
(about $550). 
David Deppen 
David Deppen Architects 
Portland, Ore. 


Chain lubes 


After reading E. F. Lindsley's article on 
Teflon lubricants [PS, July], | immediately 
thought of motorcycle final-drive chains. 
What a way to beat the mess and bother 
of foam lubricants. Ability to withstand 
extreme pressure, protection against cor- 
rosion and rust, and an ability to last are 
what these chains need. Would someone 
on your staff please tackle the job of find- 
ing out if this usage is feasible? 
Del Pierce 
Schenectady, N.Y. 


One of the products covered in the article, 
Super Lube, is particularly well suited for 
this application because its grease base 
prevents runoff. 


Corrections: А wind machine we missed 
in “33 Windmills You Can Buy Now” is 
AXP 6000 by Hummingbird Windpower 
Corp. (13315 Stuebner Airline Rd., Suite 
106, Houston, Tex. 77014). The upwind 
horizontal-axis machine has a direct-driv- 
en, three-phase, DC electric generator 
and is rated for continuous service at 
6,000 watts in 26-mph winds. It is avail- 
able in utility-tie-in or remote-indepen- 
dent versions. 

The correct name of the publisher of 
Energy Efficient Products and Systems 
[Alternate Energy Answers,” PS, Nov. И is 
Energyworks, Inc. 
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Available in most areas 


This Christmas, let there be jingling all 
through the house! 
Give someone special one of our very special 
gifts. A genuine Bell phone 
that'll say Season's Greetings for 
seasons to come! 
Come to your nearest 
Bell PhoneCenter and see all of 
our Christmas Bells. We've got a 
unique gift idea for everyone 
on your list! 
IT'S INGENIOUS. Tr EE 
IT'S GENUINE BELL. | Genuine Bell 


IVE GENUINE BELL. 


DETROIT REPORT 


By JIM DUNNE 


Volkswa 


Rabbit reskinned 


VW's Rabbit, now in its eighth year with- 
out a major styling change, is set for a 
complete reskinning in 1985. That puts it 
far short of the styling longevity record of 
the VW Beetle, which ran for almost 20 
years in this country. The new Rabbit will 
be treated to an aerodynamic shape and 
some perking up of overall appearance. 
The present car is showing its age, and 
sales have sagged noticeably—so much 
so that VW may be planning to bring in a 
smaller mini-car, called the Polo, from Eu- 
rope. [See PS cover story, June.] Polo 
would sell at a lower price than Rabbit 
and might help the American arm of the 
company through its current hard times. 
But according to a VW official, “It would 
take two years after the decision has been 
made to get the car into the U.S., and that 
decision has not yet been made." 


The big get smaller 


Thats what GM plans for the C-body 
line—de Ville, 98, and Electra—in 1984. 
The new models will be completely rede- 
signed with few, if any, carry-over parts 
from this year. What's coming? Start with 
front-wheel drive and V6 engines as stan- 
dard. Add independent rear suspension, a 
four-speed automatic transmission, and a 
complete restyling job. Styling is the most 
dramatic change, making the big road 
kings look much like the A-cars, such as 
Chevrolet's Celebrity. Hood lines dive 
downward while trunk lids are perched 
high up in the rear. Naturally, the dimen- 
sions outside will be tighter by almost a 
foot in length and inches in width. But in- 
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n's 1,500-Ib. mini-car, the Polo, may be made available in the U.S. in '84. 
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side there will be plenty of room for five 
passengers, although six may sit more 
snugly than in the present models. Auto 
stylists, criticized for lack of imagination 
in creating the three-box look for most 
small cars, are going out on a limb with 
the new C-models. These cars will be 
highly unusual in appearance but are like- 
ly to set a new styling standard for full- 
size cars in the next decade. 


Invest in silver—and black 


If you could invest in black and silver 
paint, you'd be rich by the end of next 
year. That color combination is a domi- 
nant trend on '83 cars, inside and out. 
Most visible is the silver-and-black theme 
of many of GM's cars, especially Pontiac's 
6000 STE and Buick's T-types, as well as 
the Hurst Olds Cutlass and Chrysler's 
600/E Class. All feature silver bodies, with 
plenty of black trim. Special models from 
Ford and AMC have similar paint combi- 
nations. You see more of this theme un- 
der the hood. Two years ago Chrysler de- 
cided to use only silver and black for the 
engine compartment. This year Chevy 
quietly showed up at press previews with 
its line of engines wearing the same com- 
bination. "The customers like it; they be- 
lieve it looks more European," a Chevy 
engineer explains. 


Skirting the problem 


GM officials sheepishly admit that the 
front fender skirts on a recently intro- 
duced idea car were "not very function- 
al." While the skirts give a smooth surface 
to the wheel well, they also prevent the 


front wheels from steering. But there may 
be some solutions that will allow for the 
use of skirts. One is to bulge the skirts 
slightly outward; another is to attach the 
skirts to the axle, where they would turn 
when the wheel is turned and then return 
to a flush position when the car is travel- 
ing straight ahead. 


Diesel doldrums 


Ford insiders predict that recent gasoline- 
engine improvements present "a moving 
target" that is tough for diesels to sight 
and that these developments will keep 
diesels from a major share of the car mar- 
ket. Diesel penetration of the U.S. car 
market will rise more slowly than in the 
past two years because of lower gasoline 
prices and improvements in gas-engine 
efficiency through the 1980's—to a point 
where diesels will be used in only 10 to 15 
percent of the cars by the end of the 
decade. 


Bumper backpedal 


That's the posture of the auto companies 
as they plan to go from five-mph bumpers 
to the recently allowed 2'42-mph types. 
Some cars will get the change gradually; 
some may not get a major change at all. 
Olds will go to 2%-трһҺ bumper types 
over time and save 15 pounds in its big- 
gest bumpers. How much of a saving will 
that mean to the customer? No answer, or 
"something like $15," is the best you 
will hear. One problem with changing 
back to the lower-speed protection: Bum- 
pers are systems now, not just metal bars. 
Supports extend back under the sheet 
metal, and a change in one place could 
upset the entire system. А complete rede- 
sign is the best method of change, and 
that takes time. 


Cards instead of keys 


A long look ahead at what auto engineers 
are working on reveals this item: a key 
card that will unlock your car, start it up, 
and make it comfortable for you. Buick's 
chief engineer Ed Mertz says the card will 
be inserted in a slot in the door, just like 
many security locks in commercial build- 
ings. But in addition to taking the place of 
a key, the card will activate motors that 
will set your mirror, adjust your seat and 
steering wheel, and start the motor at the 
same time. Electronics is the key, says 
Mertz. 


Chrysler will have diesels 


А four-cylinder diesel for passenger cars 
and small trucks, and a six for bigger 
trucks, will be made out of the company's 
2.2-liter and 3.7-liter (134.3 and 225.8 cu. 
in.) gasoline engines. Both will have tur- 
bochargers to make up for the horsepow- 
er loss of the diesel cycle. Chrysler will be 
building the engine in cooperation with 
Perkins Diesel, which means that some 
will be sold to engine buyers in the con- 
struction- and marine-equipment busi- 
nesses. Look for the first Chrysler 2.2 die- 
sel in late 1984, just in time for the 1985 
models. Gs) 


FINALLY, A BAND SAW 
VOU DON'T HAVE TO CUT CORNERS TO OWN. 


Imagine a band saw with the power you want, at a price that's hard 
to imagine. 

Introducing Black & Decker’s Drill-Powered Band Saw. The band 
saw that's actually driven by your !⁄4" or 3/s” electric drill. 

You get the power and accuracy you need to cut through 4" dressed 
lumber and most metals, but at a fraction of the cost. Because vour 
drill is the motor. 

It comes complete with a wood-cutting blade (other wood or metal 
cutting blades are also available), a mitre guide and a 10" tilting table 
that adjusts for bevel cuts to 45 degrees. Yet, our band saw is so com- 
pact you can carry or store it just about anywhere. 

It even connects to shop and tank vacs to collect sawdust. And has 
a full one-vear, home-use warranty. 

The Drill-Powered Band Saw. From Black & Decker. АП the features 
you'd expect from an expensive 


band saw. Except the high price. Black & Decker 


Black & Decker, Consumer Accessory Division, P.O. Box 297, Hampstead, MD 21074. 


There's never been an off-roader like it before. 

A trim, highly maneuverable new size that's just 

right for today's off-roading. 

Revolutionary, newly patented Insta-Trac 4X4 

system. 5-10 Blazer's got it! Ford and the import 

trucks don't. There's never been a four-wheel- 

drive paesi like it. For tne first time ever, you 
- Can shift from 

ais freewheeling, 

Mee fuel-efficient 

8-0 two-wheel drive 


Lighted action-display Insta-Trac shift console 


=. 


o 2 WHEEL 


| C) 4 HIGH 


O NEUTRAL 


гу a LOW 


to 4-wheel-drive high —and back—at апу speedt 
No hubs to lock or unlock. No slowing down. No 
stopping. Try that with Ford or any import truck» 
Lots of room. Lots of truck. With an optional 
folding rear seat, there's roomy seating for four^ 
Fold the seat down and you enjoy 11.4 inches 


=, 
a 


more load length than їп Ford's full-size Bronco. 
Properly equipped with an available V6 and 
optional heavy-duty trailering package, S-10 
Slazer can tow up to 5000 Ibs., including trailer 
апа cargo. That's two and a half times more than 
any import truck—and 1700 Ibs. more than а 
Ford Ranger can tow. 


LENSES 
MUT s. 


New-size 4X4 fuel economy. With standard 
4-cyl. engine and 4-speed manual transmission, 
Blazer offers impressive EPA gas mileage ratings 
for a four-wheel-drive sport utility vehicle. 
Federal: 30 Est. Hwy., |21! EPA Est. MPG* 
California: 31 Est. Hwy., |22| EPA Est. MPG* 
Available V6 power. S-10 Blazer's got it! Ford 
and the import trucks don't. Chevy S-10 blows 
them away again. Test drive a 4X4 Chevy S-10 


Blazer now! 

*Use estimated MPG for comparisons. Your mileage may differ 

depending on speed, distance, weather. Actual highway mileage lower. 
Some Chevrolet trucks are equipped with engines produced 

by other GM divisions, subsidiaries, or affiliated companies 
worldwide. See your dealer for details. 
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ADVENTURES IN ALTERNATE ENERGY 


Low-cost, high-efficiency 


geodesic 


Electrical conduit gives rigid support 
to this focusing, tracking collector 


By JAMES A. BAGGETT 


Jerry Smyth stood a few yards from his spherical solar 
collector and tossed a tightly packed snowball toward the 
steel-plate receiver at its apex. Instantly, it flashed into 
steam. 

His unit, dubbed the Interceptor, uses two-axis tracking 
to position a parabolic reflector to concentrate the sun on 
the receiver from dawn to dusk. When not boiling snow- 
balls, the collector at Smyth’s home in Huntington, Ind., 
preheats domestic water and assists space heating. “Last 
winter, when the temperature was —15 degrees F and the 
chill factor was 60 below, we were producing a gallon a 
minute of 165-degree water,” the inventor said. 

Everyone knows that concentrators put out high tem- 
peratures, but most focusing collectors are complicated, 
high-cost items. Smyth’s collector, using only readily 
available and easy-to-assemble materials, has a cost per 
Btu that compares favorably with any commercial solar or 
conventional energy system. 

The device looks more like a mini-Astrodome than a so- 
lar collector. The parabolic reflector sits inside a 20-sided 
geodesic framework of electrical conduit arranged in tri- 
angular patterns—a simple mounting that provides great 
strength and rigidity. The near-sphere is bolted to the 
ground by three leg supports. It can be erected anywhere 
on the Earth’s surface without needing custom mounts for 
its tracking function; the polar axis must simply be rolled 
around until it points north-south. 

"The reflector consists of over 900 plain-glass mirrors 
bonded to six structural fiberglass panels joined to form 


the parabolic shape. Smyth chose plain glass after testing 


a variety of reflective surfaces because it produced the 
most Btu for the least cost. With 90 square feet of reflec- 
tive surface, the device has a concentration ratio of about 
900 suns. That's significant because it overcomes the no- 
torious inefficiency in other than clear-sky conditions of 
common solar concentrators with lower concentration ra- 
tios. "An energy gain is realized as long as there are de- 
tectable shadows on the ground," said Smyth. 

The reflector is driven by а Aoo-hp tracking motor guid- 
ed by a control box that keeps the mirrors aimed just be- 
hind the true position of the sun when the sun isn't shin- 
ing. When it reappears, phototransistors detect the posi- 
tion error, start the motor, and make the correction. At 
sundown, the mirror returns to the sunrise position. 

Under clear-sky conditions, the collector delivers up to 
15,000 Btu per hour. Depending on working temperature, 


solar concentrator 


governed by the flow rate of cooling fluid through the re- 
ceiver, the collector ranges from 50 to 80 percent efficient— 
a big jump from the 40 to 60 percent efficiency of the best 
flat-plate collectors. 

Such numbers have encouraged Smyth to look beyond 
residential application for his collectors. Industrial uses 
could include distillation, pumping water, and generating 
electricity. "We already have a unit installed in a New 
Hampshire maple-syrup plant," Smyth said. Uu: 


This patented system is available for licensing. For details: 
Smyth Aerodynamics, Box 308, Huntington, Ind. 46750. 
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Blips from the underground: 
earth-probing radar 


А team of archaeologists mapped out 
a subsurface prehistoric Indian vil- 
lage in Ohio without breaking 
ground. А survey crew in New York 
located buried containers of toxic 
chemicals before excavating. And 


cutting 
best. A 


mining engineers in many states 
have "seen" into subterranean rock to 
identify hazardous formations. 
Superman's X-ray vision? No, 
XADAR's ground-probing radar. In 
each case, transmitting radio waves 
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into the earth resulted in big savings 
of time, money, and—potentially— 
lives. The technique's high-resolu- 
tion, instant readouts and nonde- 
structive nature have proved so use- 
ful that the Springfield, Va., based 
XADAR Corp. is now developing cus- 
tom units to match specific explora- 
tion and construction applications. 
The company also performs radar sur- 
veys at customer field locations. 

The basic unit includes a pair of an- 
tennas contained in a metal box that 
is moved along a surface. À transmit- 
ter emits a radio signal that travels 
through the earth until it strikes a 
material with different electrical 
properties from the surrounding ma- 
terial. A portion of the signal is then 
reflected back to the receiving anten- 
na. The reflections are processed in a 
microcomputer, and a profile of un- 
derground features is displayed on a 
screen and recorded on a strip chart. 

The depth of the signal's penetra- 
tion depends on the material, says 
XADAR Vice-President James Fow- 
ler. "It varies from a few feet in shales 
to over 50 feet in coal to hundreds of 
feet in granite." The company is work- 
ing to extend the range through coal 
to 300 feet or more. Coal-mine safety 
regulations require that core-hole 
drillings be taken at regular intervals 
so that the electrical, chemical, and 
structural properties of the ground 
ahead can be determined. The compa- 
ny expects that radar profiles will 
prove to be at least as accurate in 
identifying water- or gas-filled cavi- 
ties and in determining the structural 
integrity of mines.—Daniel Ruby 


Underground surprises can be deadly to 
miners, Ground-probing radar spots 
faults and abandoned shafts that could 
lead to flooding, gas release, or collapse. 
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Freedom and fun: Each of these cars repre- 
sents a segment of the market for convert- 
ibles. Clockwise from bottom are Dodge 


400, VW Rabbit, and Buick Riviera. 


By JIM DUNNE 
and JACK KEEBLER 
PHOTOGRAPHS BY GREG SHARKO 


Tired of riding in an air-conditioned, 
noise-proof sedan that has all the 
excitement of an evening in the living 
room and none of the adventure of the 
open road? If so, you're not alone. Auto 
companies are betting that car buy- 
ers will take renewed interest in the 
convertible. 

Since 1976, when Cadillac stopped 
making the convertible Eldorado, no 
American company has produced con- 
vertibles as part of its regular line- 
up. But Chrysler, Ford, and General 
Motors are back in the convertible 
swing. 

We gathered three markedly differ- 
ent examples of the convertible re- 
naissance: Buick's country-club-posh 
Riviera; Dodge's tight, compact 400; 
and Volkswagen's Rabbit convertible, 
which made its debut in 1980. (Not 
available in time for our test were 
Ford's chop-top Mustang [PS, Oct.], 
due out about the time you read this, 
and GM's Pontiac 2000 and Chevrolet 
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Cavalier J-cars, which will be avail- 
able as convertibles in 1983.) 

We put the soft-top trio through our 
regular test routine, checking acceler- 
ation, braking, noise levels, handling, 


and fuel economy. We also took a close 


look at the special problems and 
rewards that go with convertible driv- 
ing. We found that convertibles pro- 
vide a special kind of motoring enjoy- 
ment that's been missing for too long. 
But there are drawbacks, too, not to be 
ignored. 

In the regular PS road tests, the 
convertibles performed much the 
same as their sedan counterparts— 
with a couple of important exceptions. 
Acceleration is on a par with that of 
regular sedans, though none of the 
cars was sensational. Braking results 
are similar, too. Handling is a dash 
less refined, thanks to a heavier chas- 
sis and slightly different weight dis- 
tribution. But the ride is equal to that 
in a conventional sedan. 

The real difference is in interior 
nolse levels. Even with the top up, 
decibel readings are about four points 
above those of sedans, which rarely 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Dodge 
400 
VW 
Rabbit 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 

Entry/exit ease 
EPA economy 
Ride comfort* 


E 
ха 
ae 
3 
2 
2 
4 
3 
3 
1 
4 
2 
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*Authors' opinion 


exceed the mid-70's (see comparison 
table). (À change ofthree or more deci- 
bels is considered significant by sound 
engineers.) With the top down, road 


Kings, ү, mg. tar , 0.3 mg. nicotine. 


100$, 5 mg. "tar, 0.6 mg. nicotine Warning: The Surgeon General Has Determined 
av. per cigarette by FIC method 


That Cigarette Smoking Is Dangerous to Your Health. 


noises take a lot of the joy out of free- 
[way driving. We found that cruising 
in normal freeway traffic produces 
|decibel readings in the 80's, while 
| passing a diesel tractor-trailer pushes 
readings into the 90’s, At speeds above 
50 mph, the quality of the sound that 
reaches your ear from the radio is very 
|poor, and normal conversation is near- po fi 4 
ly impossible. ! * 

You get some relief by leaving the | | 
windows up and by raising the roof, 
but the fabric top simply can't match 
the sound insulation of a metal roof. 
And when you invite the open road 
into the passenger compartment, you 
also invite road dust. All of the PS 
road testers felt the need for a shower p ^N ^ 
after long trips. ; 

Can these problems be ignored | : 
when weighed against the fun of top- | | | ) 
less driving? Yes! On the right day,a | 4, 
convertible can create a golden mem- 
ory. Pick a two-lane on a sunny after- di 
noon with a light breeze, and you'll d 
enjoy the sensational experience of | 
open-air motoring. ! J^ m 

Golden memories aside, raising or px | 
lowering a convertible top is not a опе- | - » s 
step operation, despite what you've - 
seen in advertisements. To open the >: T " а 
powered tops on the Riviera and 400, ч А " "A 
you first pull two releases on the wind- | y | 
shield header, then raise the top a few ' | 
inches to relieve the pressure оп the £- 1 


rear-window zipper. Next, climb back / 
% * | 


into the rear seat, unzip the window 

on three sides, and swing it down into | 
the boot. Then push the power button , 
to open the top the rest of the way. =: 
Finally, you install the boot cover, the 
plastic lid that gives the convertible’s 
rear deck its trim, finished look. Both 
powered tops are raised and lowered 
by a pair of hydraulic cylinders. 


Hydraulic pressure is supplied by a * T" 
small, electrically driven pump locat- | Theres only 
ed behind the rear seat | 


Volkswagen's manually operated one Way to pay it It. Hi 


top is not as much bother as you might | 
think. You go through the same open- No other ultra brings 
ing and closing steps as with the pow- you a sensation this 


ered tops, using some muscle only | refreshing. Even at 2 mg., 
when swinging the top up and down. Kool Ultra has taste that 


Indeed, despite its lack of power assist, 

the VW top may be the easiest to stow outplays them all. 
and put up. A little push is all that’s 

rear window, such as the Dodge 400, KOOL И 

you must be careful to drop the win- 

dow into the boot and not leave it 

zipped to the roof when lowering. Oth- 

erwise, it will kink permanently, 

greatly reducing rear vision. Riviera 


boot. 
On models with a pliable plastic 


needed to move the top back into the 
Continued 
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Built-in hyarometer. Shows 
state-of-charge at a glance. 


г Special liquid-gas separator. 
Returns any liquid to reservoir. 


Built-in flame arrestors. 


Wrought lead calcium grids. 
Fine-grain, strong and highly 
corrosion-resistant. 


Separator envelopes. Help prevent 
shorting between plates. 


A lifetime supply of electrolyte. You never 
add water. Not “low-maintenance” 
but NO-maintenance. 


Don't put off buying a Delco Freedom II 
Battery or you'll miss out on our great 
offer. 

Buy right now and we'll give you a 
special discount on Petersen's "How to 
Tune Your Car" manual. And a bare- 
bones price on an AC-Delco fender 
protector. 

With Delco Freedom II, you'll never 
have to think about whether you made 
the right choice. Because Freedom II is 


will get you a great buy on Petersen's 
“How to Tune Your Саг” manual. 

It has over 250 pages filled with 
what you need to know to keep your 
car running strong — and how to do it 
like the pros. Step-by-step instructions 
and hundreds of photos help make the 
job easy. And it covers just about any 
domestic car. 

Suggested newsstand price is $5.95. 
With coupon and proof of purchase, it’s 


With proof of purchase and the 
coupon below, it’s only $4.95. 


Plus a free fuse kit. 


Order the tune-up manual and/or 
the fender protector and we'll sweeten 
the pot with a free fuse kit. A $3.91 
value. All you have to do is specify your 
type of car. 

So get your fresh start with a Delco 
Freedom II Battery today. And re- 


designed to be a worry-free, ours for only $3.50. 
ccc ated бале. i ону жүс a: SG d acum: right, all 
You never add water. пй a dr тет. | d DA 16100. 
Freedom П is power-packed with a Anda great cover-up. Because for almost 
lifetime supply of electrolyte. To help Help any part, for | 
you start with confidence in any keep from almost any E 
marring car or truck, Ev. D cU 
your car’s AC-Delco ~~ m - 
Get finish is the way х Абы. 
with an to go. >= 
the inside АС-ре1со А 
Story. fender Ж 
The cover. It's designed to professional $51, 
coupon specifications. So it won't come up- ЖУ, 
halawand short if you drop a tool or spill a little К. thi fi 
AC-Delco oil. It's nonskid. And it’s made of foam io es 
| yl, 80 it will come clean after using. “ч, 
proof ої ion dr “Әр 
purchase айаны. 
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= Proof of purchase of any AC-Delco product qualifies you for this offer. 


Order today for fast service. 


Include proof of pi | -Deleo item. dedi а Аж 
сер oof of purchase of any AC-Delco item Petersen Tune-up Book $3.50 each _ 
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Dodge 400 locks up its rear drums despite efforts at pedal mod- Aggressive maneuvers and rough roads revealed body flex in 
ulation. Its stopping distance was worst cold, best hot. Riviera, yet the car handled well for its weight and size. 


and Rabbit both have a glass backlite, shock that may change your mind ЕРА fuel mileage (mpg) 
which will not score when scraped about flashy transportation. 


clean of frost and will keep its shape Here's how they look in detail: 33 Ў | E 

for the life of the car. The VW backlite ,, ., me E 3 Ss 

also comes with a heater for frost Buick Riviera Highway 9 31 40 

removal. At $24,000, this luxury carriage has cy 07 23 27 
Each of the cars has extra stiffeners by far the highest price. Its 252-cu.-in. сансу 17 — 21 «2B 

in its body. They add 42 pounds to the V6 engine is well-muscled for the ———  — — —- 

Dodge, 174 pounds tothe Buick, anda chassis, though the car is no top per- 

whopping 379 pounds to the Rabbit. former. Leather seats are standard, е | 

Heavy-gauge-steel parts are used in and they are a nice touch that fits in PS fuel-mileage tests 

the undercarriage, the door-lock post, perfectly with this car's custom look. (steady-state mpg) 

and rear quarter-panel areas. Dodge The Riviera convertible’s blind spot 35 трһ — 32.2 323 300 

has a large box-shaped torque tube  atthe sail panels is even larger than 55 mph 20.4 23.9 26.7 


running lengthwise along the floor, оп the hardtop sedan; it's a real prob- 


similar to the drive-shaft tunnel on 


rear-drive cars. 


Strangely, the VW and Dodge unit 
bodies are as taut as sedans on most 
road surfaces. However, the Riviera, 
the only car with a conventional 
frame, seemed to show the greatest 
amount of body flex on rough roads. 
This is surprising because the unit- 
body cars should have suffered a 
greater loss in structural integrity 
through the removal of their tops. Per- 
haps this only underlines how good a 
job Chrysler and Karmann have 


done. 


All three convertibles carry hefty 
price tags, so be prepared for sticker 


Rabbit convertibles give up their hatch, 
but a usable mini-trunk below the convert- 
ible top is handy for small suitcases. 


lem, especially when backing with the 
top up. 

In its raised position, the top looks 
neat, with no sags. In fact, its appear- 
ance is so tidy that the Riviera ap- 
pears to have a cloth top over a steel 
roof, and was often mistaken for one of 
the imitation convertibles. 


Dodge 400 


The 400 seems to be the best size for 
all-around use. Although its dimen- 
sions more closely approximate those 
of a two-seater, the neat little mini- 
seat in the rear comes in handy when 
extra passengers need a lift for short 
trips. 

Its engine is the Mitsubishi-built 
2.6-liter (156 cu. in.) four, featuring 
twin counter-rotating vibration- 
damping shafts. The engine 1s husky 
and quiet, though no screamer in per- 
formance. Overall, when you add fuel 
economy, the engine is just right for a 
car this size. It's even strong enough to 
handle that most decadent of convert- 
ible options: air conditioning. 


VW Rabbit 


This made-in-Germany version of 
the popular Rabbit has a special body 
constructed by coach-builder Kar- 
mann. We found that the convertible 
duplicates the base Rabbit sedan in 
braking and maneuvering tests. Per- 
formance is acceptable, even though 


our test car was hampered by a slip- 
ping clutch. (This is the third time 
that a VW product has shown up at a 
car test with a soft clutch, which leads 
us to conclude that there may be an 
inherent weakness there.) 

The padded metal bar that curves 
over the top of the Rabbit chassis is 
highly functional. VW claims that it 
acts as a frame stiffener, as well as a 
roll bar. For us it came in handy as a 
brace for passengers who needed to 
stand up in a moving car—not recom- 
mended, but useful for photographers, 
parade queens, and politicians. 


Our picks 


Like a kid in a candy store, I'd like to 
have all three in my garage. Pin me 
down, though, and the Dodge 400 gets 
the nod. Somehow it's an improvement 
on the K sedans as far as driving feel 
and ride are measured, and it has the 
right size and flair for my sporty 
tastes.—J. D. 

Although it drew crowds, the Bu- 
ick's price is outrageous. The Dodge 
was well engineered and put together, 
but I couldn't get excited about its boxy, 
K-car styling. Rabbit was my favorite. 
It's simple, more affordable, and has to 
have one of the best fully lined and 
padded folding tops at any price. 


For specs and test results, turn page 


DECEMBER 1982 | 25 


т а drm 

= 

Ud 4 
E d 


a 


i 


hn) Ve 


нк ЕЕ 
۴ = гта 
Ы а т ry, 


a — F 


Р 


I figure Mr. Goodwrench has the 
skills and the tools to 
do the job right. 


р‏ س 


Mr. Goodwrench has General Motors training. And he works 
on GM cars every day. To me, it stands to reason that he's the mechanic 
| should go to when | need service on my General Motors car. That's not all. 
He has the right tools. And he has genuine GM parts available. 


Mr. Goodwrench is committed to reasonable prices -· he has pledged to 
be competitive with other places | could take my car around here for service. 
| can get a written estimate from Mr. Goodwrench just by asking 
so | know about what l'm spending before lI ve spent it. | like that. 


So keep that great GM feeling with genuine GM parts at participating 
independent Mr. Goodwrench dealers selling Chevrolets, Pontiacs, 
Oldsmobiles, Buicks, Cadillacs, GMC and Chevy trucks. 


LETS GET IT TOGETHER BUCKLE UP 


Q EEE = 


«GENERAL MOTORS CORPORATION 


ILLUSTRATIONS BY RUSSELL VON SAVERS 


PS car test & driving reoot 
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PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heater 
hose clamp out in the 
open where it can be 
reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, difficult; 3, 
average degree of dif- 

| ficulty, no worse or 
better than most other 

| cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1982 and 
earlier models 


1979 Buick Riviera V6 


1980 VW Rabbit 4 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 
*Sealed 


Acceleration 0-60 
mph (sec.) 


Brakes 60-0 mph 


-— 
> 
— 


ف 
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1981 Chevrolet Monte Carlo V6 turbo 


1881 Dodge Aries 4 
1981 Ford Thunderbird 6 
1982 Dodge Charger 2.2 4 


1982 Pontiac J2000 4 


1982 VW Scirocco 4 
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(hot) (ft.) 


Open-air touring 
requires a top 
that flops, but 
even within this 
theme we can see 
a great deal of di- 
versity. Buick Riv- 
iera (top) is a cur- 
vaceous classic, 
while Dodge 400 
(center) and VW 
Rabbit offer a flat, 
clean shape that 
is more contem- 
porary. All of the 
cars lost some 
load space, or 
passenger room, 
or both, to the 
folding top's 
stowage area and 
mechanism. 


Dodge 
400 
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(mph) 
Noise @ 60 mph 


(dBA) 


Maneuverability 


Buick Riviera, Dodge 400, 
| and Volkswagen Rabbit— 
dimensions, specs, and test results 


Overall length 
Overall height 


Front head room. ..... 


Front hiproom......... 
Front leg room ...,..... 
Rear head room ......... 
Rear hip room ......... 
Rear leg room (min. Pecan 
Rear knee room и, is us 


Couple distance . 


SPECIFICATIONS 


Engine Їўуре........... 
Displacement (cu. in./L). . . 
Compression ratio. ...... 
Carburetion.......... 2... 
Net hp @rpm......... 


Net torque @ rpm 


Transmission. ..... is. 


Axle ratio 


dp rro T - 
SIBBFIBE SSS IMS 


Overall steerin 
Turns, lock to lock 
Turn diameter (ft.) 
Front suspension 


Rear suspension........ 


Front stabilizer-bar 


diameter ((п.)........ 


Rear stabilizer-bar 


diameter ((п.)........ 


Trailer towing (max. Ibs.) . 


Trailer tongue weight (max. 
BS Tuc I Oa ARE aca КЧ 

doo ——— n! 

Brake swept area (sq. in.). . 


Fuel tank (gal.) 


Trunk space (cu. ft.)..... 
Liftover height (in.)...... 


Curb weight (Ibs.) . 


F/R weight distribution (95) 
Ваѕіс price 6. 
Price as tested, . ....... 


Major options on test car 


(over $100)......... 


TEST RESULTS 
AT eo ire (sec.) 


Каз a. b u:-  * ww m W 


Brake test (cool) 60—0 (рп 


opping distance (ft.) . 
al pressure (Ibs.) . 


Bras test (hot) 60—0 mph 
Stopping distance (ft.) . 


Pedal pressure (Ibs.) . 
Interior noise @ 60 mph 


UBAT acer 1 
Handling test (mph) ..... 
Maneuverability test (mph) 


TEST CONDITIONS: Ambient temperature, 82°F; relative humidity, 


= rf п т = тош т гт 
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Overall м ї{һ.......... 
Track, /В............ 
Ground clearance....... 
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Tire таке............ 
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125 @ 4,000 
205 @ 2, 000 
4-speed 
automatic 
3.15:1 


Uniroyal 
All-Season Radial 
Steeler 
205/75R15 
Power, recirculat- 
ini 

14:1 

3.0 

39.2 
Independent, tor- 
sion bars on lower 
control arms 


Semi-indepen- 
dent, coil springs 
on control arms 


$23,983* 
$26,319* 


Power seat $197, 
electric recliner 
$139, climate 
control $150, 
oversize tires 
$104, theft de- 
terrent $159, ste- 
reo w/cassette 
$242 


barometric pressure, 30.01 inches Hg 


*1982 prices 
tTop up 


Dodge Volkswagen 
400 Rabbit ^. 
100.1 94.5 
179.6 155.3 
54.1 55.5 
68.5 — 63.4 
57.6/57 54.7/53.1 
4.1 6.5 
37.7 36 
46 44 
43 43 
35.2 36.4 
45 45 
30.5 29.5 
2.9 25 
30 1 
In-line 4 In-line 4 
156/2.6 89.7/1.5 . 
8.2;1 а р 1 
2-bbl. 
93 @ 4,500 76 @ 5,500 
132 @ 2,500 83 @ 3,200 
speed 5-speed 
automatic manual 
2.78:1 4.17:1 
Goodyear Continental 
Arriva Radial TS Radial 
185/70R14 175/705P13 
Power, rack and Manual, rack 
pinion and pinion 
18.3:1 20.8:1 
3.2 3.8 
34.8 34.3 
independent, independent, 
MacPherson MacPherson 
struts, coil struts, coil 
springs springs 
independent, Independent, 
trailing arms, flex torsion-beam 
beams, coil axle with trail- 
springs ing arms, 
struts, coil 
springs 
1.0 п.а. 
1.0 п.а. 
1,400 1,000 
150 100 
Disc/drum Disc/drum 
260.57 n.a. 
13.0 10.6 
13.1 6.0 
30 19 
2,592 2,204 
65/35 63/37 
$12,600 $10,595 
$15,197 $11,880 
A/C $676, 2.6-li- А/С $690, 
ter engine $171, sport seats 
speed control $195, allo 
$155, power win- wheels $350 
dows $165, pow- 
er locks $106, 
AM/FM stereo 
tape $455, tilt 
wheel $155, road 
wheels $319 
15.2 17 
194 167 
140 45 
182 187 
155 45 
72 76 
57 61 
27.3 28.8 
ВО percent; 


Theresonly one way 
Ге —. to play it... 


Wherever the music 

is hot, the taste is Kool. 
Because there's only one 
sensation this refreshing. 


=y 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Kings, 16 mg. "tar", 1.1 mg. nicotine; Longs, 14 mg. "tar", 


1.0 mg. nicotine av. per cigarette, FIC Report Dec. 81. & 1982 B&W T Co 
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ТАКЕ 6ТОСК 
IN YOUR FUTURE. 


With an ATARI* Home Computer, your life begins moving briskly 
toward tomorrow. And you begin doing familiar things in new ways. 

Таке ATARI’s Investment Analysis Series. It lets 
you take care of market strategizing while it takes care of 
more mundane things like numbers. Telling you the daily 
worth of your stocks or the options on your Options. 

The ATARI Stock Charting* program gives you 
another way to look at finances. With colorful graphs. 

ATARI also opens your mind to matters beyond 

ишини money. By challenging it with the intriguing strategies of 
Ll El ME Scram, a nuclear power-plant simulation. Or letting it 
— ә m ^i pour out beautiful melodies with Music Composer. Or 
7 ME enriching it with Conversational French or Spanish. 
a And then there are the rivetting games available 
| only with ATARI, like PAC-MAN', CENTIPEDE, and 
азна the new CAVERNS OF MARS. 
ATARI Home Computer systems 
also take you outside your home, 
via simple telephone hook-up. 
With up-to-the-minute financial 
news and stock quotes. Or what 
the weather is doing around the =J 
country. Or around the world. | PM КОО. —*: 

You'll also discover that dlam 100 uo » 
an ATARI Home Computer Zs 
costs less and is far more д et = 
simple to use than you might 4 ee 
have ever guessed. — س‎ 1 

An ATARI Home Computer isn't just another possession. . 
Its discovering abilities you didn't know you possessed. . ATARI. 


For more information, write: мн, Inc., Dept. AISN, PO. Bex 16525, Denver, СО 80216. *A Control Data CYBERWARE™ 
product manufactured under license from Control Data Corporation © 1980. Scram, Music Composer, Centipede, and Caverns of 
Mars are registered trademarks of ATARI, Inc. *Pac-Man is a trademark of Bally Midway Manufacturing Co. Licensed by 
о emi Д Inc. Estimated product availability of Pac-Man, Centipede and Caverns of Mars mid-1982. © 1982 Atari, Inc. All 
rights reser 


ATARI HOME COMPUTERS 


We've brought the computer age home. " 


р diesel ever! 


roducing њено р powerful Aisel ever put ina pickup — the 
| 9L. It has 26 more horses than its nearest competitor. It can tow 


) lbs. Available in. IY: duty F-250/350 pickups апа 4х45, 
Paltara Бейегш Beagetthan Ford's similar-siz 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


The unforgiving film 


Strange things can happen, even in so 
well-ordered a company as Eastman Ko- 
dak. Which explains why a fine-grain, 
high-contrast, black-and-white film, 
whose predecessors were used to cap- 
ture solar flares or to record images light- 
ed by lasers, has turned out to be a mag- 
nificent variable-contrast film capable of 
producing portraits and still-life studies. 
It's said that technicians in solar labs 
using Kodak's 50-392 or photomicro- 
graphers using Kodak's 50-410 (the same 
film) were taken with the extraordinary 
resolution and virtual grainlessness of 
their films and said to themselves, 
"Hmmm ... suppose | developed this 
high-contrast film in a low-contrast com- 
pensating developer, what would | get?” 
What they got was a film system of star- 
tling versatility, capable at once of scien- 
tific work of the utmost precision and pic- 
torial work of extreme tonal gradation. 
J. Now the earlier films have been re- 
placed by Kodak Technical Pan Film 2415, 
which has just been made available in 36- 
exposure 35-mm cartridges. And Kodak, 
its eyes finally opened to new possibili- 
ties, has brought out a developer that 
makes available to all photographers the 
full capabilities of the film. It is sold as 
Technidol LC (for low-contrast), and 
comes in packets designed to make one- 
shot solutions—one packet to two film 
cartridges. In fact, you can buy it just that 
way: Kodak's Tech Pack 2 contains two 


cartridges of 2415 film and a Technidol LC 
packet. It lists for $8.50. You can, of 
course, still use 2415 as a high-contrast 
film—just use a different developer. The 
film, separately, is $3.50. Three Technidol 
LC packets are also $3.50. 

Why is 2415 an unforgiving film? Be- 
cause it shows up all the flaws in your sys- 
tem: the fine, normally invisible scratches 
that you put on the film when you squee- 
geed it (never squeegee 2415!), unsharp 
lenses, slightly unsharp focus, and, in 
great enlargements, fringe unsharp- 
nesses—as points in the "circle of confu- 
sion" at the edge of a lens's depth of field 
are enlarged. The film's 400-line-per-mm 
resolution exceeds the resolving power of 
most camera lenses. 

Kodak likens an eight-by-10 print made 
from a 2415 35-mm negative to one made 
from a four-by-five neg. The pictures 
above bear out the claim. The left eye of 
the model (above left) is shown enlarged 
50 times at top right. The 50x enlarge- 
ment—equivalent to a four-by-six-ft. print 
from a 35-mm frame—shows spectacular 
detail. Below the eye is a 50x enlarge- 
ment of a tiny bit of a 35-mm picture of a 
box of nuts and bolts. Great stuff! 


600-system SLR 

The optics and quality of the folding auto- 

focus SX-70 camera, with its single-lens- 

reflex viewing, and the advanced elec- 

tronics and ASA 600 film speed of Polar- 
Continued 


Easy does it with 


Operates 
on an 
110 Voll 
AC-60 Cycle 

Outlet. 


iar 
1 ү 


Model ET-50 
ELECTRIC 


STAPLE GUN ^ 


It's TRIGGER-FAST! 
Just plug in... and SHOOT! 


Its easy squeeze, trigger-fast operation makes 
the lightweight compact ET-50 Electro-Matic the 
homemaker's ideal all-around fastening tool! 
She'll breeze effortlessly through scores of light 
decorating and repair chores... like covering a 
valance, lining a closet, trimming a kitchen shelf 
or mending a torn screen! 

Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
installing ceiling tile, insulation and weatherstrip- 

ping! Features on/off safety lock, one-piece solid 
steel base. Uses 6 staple sizes: 1/4", 5/16", 3/8", 

1/2", 9/16" and Ceiltile. 


Available at All Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


Arrow Fastener Company, Inc. 


271 Mayhill Street, Saddle Brook, N. 


. 07662 
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BEHIND EVERY GOOD 
SINCLAIR IS A MEMOPAK 


If you own a Timex-Sinclair 1000 or ZX81 computer, you should 
have a Memopak behind it. From increased memory to high 
resolution graphics, Memotech has a Memopak to boost your 


system's capabilities. Every Memopak peripheral comes in 
a black anodised aluminum case and is designed to 
fit together in "piggy back" fashion to enable 
you to continue to add on and still keep an 

integrated system look. 


Sinclair i5 
Printer Interface of lias RAM 


High Resolution Graphics 


Order at no risk 

All Memotech products carry our 10 day 
money back guarantee. If you're not completely 
satisfied, return it in ten days and we will give 
you a full refund. 
And every Memotech product comes with a six 
month warranty. Should anything be defective 
with your Memopak, return it to us and we will 
repair or replace it free of charge. Dealer 
inquiries welcome. To order any product write 
Memotech or call our toll-free number 


800/662-0949. 


Please include $4.95 for shipping and handling 


Memopak 64K RAM The 64K RAM extends the 
memory of your Sinclair by 56K to a full 64K. It is 
directly addressable, user transparent, is neither 
switched nor paged and accepts such BASIC 
commands as 10 DIM A (9000). The Memopak 64K 
turns your Sinclair into a powerful computer suitable 
for business, recreational and educational use. No 
additional power supply is required — $179.95. 
Memopak 32K RAM The 32K RAM Memopak offers 
your Sinclair a full 32K of directly addressable RAM. 
Like the 64K Memopak, it is neither switched nor 
paged and enables you to execute sophisticated 
programs and store large data bases. It is also fully 
compatible with Sinclair's or Memotech's 16K RAM to 
give you a full 48K of RAM — $109.95. 

Memopak 16K RAM The Memopak 16K RAM provides 
an economical way to increase the capabilities of your 
Sinclair. And at the same time, it enables you to 
continue to add on other features with its “piggy 
back" connectors. It is compatible with the Sinclair 
16К or a second Memopak 16K or Memopak 32K to 
give 32K or 48K of RAM respectively — $59.95. 


Memopak High Resolution Graphics The Memopak 

HRG contains a 2K EPROM monitor and is fully 

programmable for high resolution graphics. The HRG 

he for up to 192 by 248 pixel resolution — 
144.95. 


Memopak Printer Interface The Memopak 
Centronics Parallel or К5232 Interface paks enable 
your Sinclair to use a wide range of compatible 
printers (major manufacturers' printers available 
through Memotech at significant savings). The 
resident software in the units gives the ASCII set of 
characters. Both Memopak printer interfaces provide 
lower case character capabilities. The RS232 Interface 
is also compatible with modems — Centronics 
Parallel $104.95, RS232 $139.95 

New products coming soon Memotech will soon be 
introducing four new Sinclair compatible products: 

* High quality direct connection keyboard 

* Digitizing tablet 

* 16K EPROM and programmer 

* Disk drive 

Watch for our future advertisements. 


ш лыда, 


CORPORATION 


7550 West Yale Avenue Denver, Colorado 80227 (303) 986-1516 TWX 910-320-2917 
When ordering please indicate ad code: PS 12 
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oid's 600 system [PS, Sept. '81] have now 
been brought together in a new camera 
the Polaroid SLR 680 (photo above). The 
680's built-in flash is linked to both the 
camera's autofocus system and its au- 
toexposure system. The autofocus sys 
tem focuses both the lens and the flash 
causing the latter to adjust its angle (upt 
10 degrees) to correspond to subject dis- 
tance. 

The camera's sophisticated exposure 
system tells the flash how much light to 
put out: fill flash to soften contrasts in 
bright outdoor scenes or fu// direct flash 


in low-light situations. The flash charges 
in as little as three seconds, at the touch of 
the shutter button. Exposure is via a four- 
element glass lens with apertures from f/8 
to f/90 (!) and shutter speeds from Veo to 
14 seconds. List price: $265. Picture qual- 
ity: first class. 

For really big instant pictures, look to 
another new Polaroid device: the 8x10 
Polaprinter (above). It converts 35-mm 
slides to either eight-by-10 color prints or 
transparencies for overhead projection. 
Price: not set as of this writing. 


Single-dip color 


Expose a sheet of Agfachrome Speed pa- 
per in your enlarger (through the back), 
then swish it through a tray of Agfa- 
chrome Speed activator for 90 seconds. 
Now turn on the lights and wash the print 
for a minute. As you watch, colors ap- 
pear—first pastel, then brilliant. Three 
more minutes of washing completes the 
process. 

That's Agfa-Gevaert's claim for its Ag- 
fachrome Speed system, scheduled for 
introduction this fall. The one-sheet, one- 
solution process gives “professional 
quality in all formats," Agfa claims. More- 
over, "since the contrast can be varied, 
you achieve high-quality results even 
from originals too high or low in con- 
trast.” I'll certainly be checking out those 
claims. 


Everybody's making money 
selling microcomputers. 
Somebody's going to make money 

servicing them. 


New NRI Home Study Course Shows 
You How to Make Money Servicing, 


Repairing, and Programming 
Personal and Small 
Business Computers 

Seems like every time you turn around, 

somebody comes along with a new computer for 
home or business use. And what's made it all 
possible is the amazing microprocessor, the tiny 
little chip that's a computer in itself. 

Using this new technology, the industry is 

offering compact, affordable computers that handle 


things like payrolls, billing, inventory, and other jobs 


for businesses of every size... perform household 
functions including budgeting, environmental sys- 
tems control, indexing recipes. And thousands of 
hobbyists are already owners, experimenting and 
developing their own programs. 
Growing Demand 
for Computer Technicians 

This is only one of the growth factors influenc- 
ing the increasing opportunities for qualified com- 
puter technicians. The U.S. Department of Labor 
projects over a 10096 increase in job openings for the 
decade through 1985. Most of them mew jobs created 
by the expanding world of the computer. 


Learn at Home in Your Spare Time 
NRI can train you for this exciting, rewarding 

field. Train you at home to service not only micro- 
computers, but word processors and data terminals, 
too. Train you at your convenience, with clearly 
written “bite-size” lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

Your training is built around the latest model 
of the world's most popular computer. It's the amaz- 
ing TRS-80™ Model III, with capabilities and fea- 
tures to perform a host of personal and business 
functions. No other small computer has so much 
software available for it, no other is used and relied 


(TRS-80 is a trademark 
of the Radio Shack 
division of Tandy Corp.) 


p" 
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on by so many 
people. And it's yours 
to keep for personal or busi- 
ness use. Е" 

You get plenty of practical 
experience. Using the NRI Discovery Lab" that also 
comes as part of your course, you build and study 
circuits ranging from the simplest to the most 
advanced. You analyze and troubleshoot using the 
professional 4-function LCD digital multimeter you 
keep to use later in your work. Then you use the lab 
and meter to actually access the interior of your 
computer...build special circuits and write pro- 
grams to control them. You "see" your computer 
at work and demonstrate its power. 


Computer Assisted Instruction 
Your TRS-80 even helps train you. You receive 

4 special lesson tapes in BASIC computer language. 
Using them in your microcomputer, you "talk" to it 
as you progress. Errors are explained, graphics and 
animation drive home key points. Within a matter of 
minutes, you'll be able to write simple programs 
yourself. 

Become the Complete 

< Computer Person 

r In addition to training in 
BASIC and advanced machine lan- 
guage, you gain hands-on experi- 


ence in the operation and application of computers 
to business and personal jobs. You're trained to 
become the fully rounded, new breed of technician 
who can interface with the operational, program- 
ming and service facets of today's computers. You're 
ready to take your place in the new electronic age. 
Other Opportunities 

NRI has been giving ambitious people new 
electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive Heath/Zenith computer- 
programmable 25" diagonal color TV... Industrial 
Electronics, Design Technology. ..and other state-of- 
the-art courses. 


Free Catalog...Mail Card 


No Salesman Will Call 
Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Ave. 
" Washington, DC 20016 


3n 
а 
We'll give you tomorrow. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SCENCE 


By ARTHUR FISHER 


Giant wind tunnel 


The world's biggest wind tunnel is getting 
even bigger. Shown in the photo below is 
the enormous air intake for a new section 
being added to the existing tunnel at 
NASA's Ames Research Center in Moun- 
tain View, Calif. The resulting complex 
will be called the National Full-Scale 
Aerodynamics Facility, and will actually 
consist of two tunnels, one the existing 
40-by-80-foot section, the other the 80-by- 
120-foot section being built. This new, 
larger wind tunnel is big enough to test a 
medium-size commercial transport with 
its engines running. 

The huge air scoop fronting the new 
tunnel is 362 feet wide and 13 stories (132 
feet) high. A better way to grasp its scale 
is to look at the size of the man with a 
pickup truck at the base of the monster 
structure. 


Gold sandwiches 


Materials scientists at the Department of 
Energy's Argonne National Laboratory 
have created a new class of metals with 
enhanced electronic and magnetic prop- 


NEWSFRONT 


erties by making what are, in effect, gold 
sandwiches. They insert an ultra-thin lay- 
er of another metal—only a few atoms 
thick—between two thin outer layers of 
gold. These outer layers stretch the crys- 
tal structure of the metal or otherwise 
modify its molecular architecture to en- 
dow it with new and unexpected proper- 
ties. For example, palladium is normally 
nonmagnetic, but has been made strong- 
ly magnetic by using the gold-sandwich 
treatment. 

Argonne scientists engineer the new 
materials, known as epitaxial thin-film 
metal sandwiches, by vaporizing a given 
metal and depositing it in a uniform thin 
film—about 10,000 times thinner than a 
human hair—on a gold surface. As the 
film settles, it adopts the crystal structure 
of the gold as a kind of template; the met- 
al atoms align themselves with the gold 
atoms to form new patterns. Palladium 
actually stretches its own crystal structure 
to fit the gold crystal, and it is this stretch- 
ing that greatly enhances its magnetic 
characteristics. 

Circuits incorporating these sand- 
wiches could prove useful in many minia- 
turized electronic components, in com- 


puters, and in scientific instruments. Fur- 
ther research is proceeding to learn what 
new properties other metals may acquire 
when sandwiched between layers of 
gold, silver, and copper. 


Aurora on Uranus 


In the unlikely event that you could ob- 
serve the heavens from the planet Ura- 
nus, you would see an aurora—and it 
would be red. That's the finding of astro- 
physicist John T. Clarke of the University 
of California's Space Sciences Laboratory 
in Berkeley. His discovery proves for the 
first time that distant Uranus, like Earth, 
Jupiter, and Saturn, is surrounded by a 
powerful magnetic field. 

Auroras, like the scintillating northern 
and southern lights on our own planet, 
are caused when charged particles such 
as electrons from the solar wind are 
trapped and accelerated in a magnetic 


field, then strike atoms and molecules in 


the atmosphere. These, in turn, emit light 
whose color depends on the specific 
atoms hit. Earth's aurora borealis is most- 
ly green because of the presence of oxy- 
gen in our atmosphere. On hydrogen-rich 
Uranus, the aurora would be red. Clarke 
detected the Uranian aurora using ultravi- 
olet spectrometers aboard the Earth-or- 
biting satellite, International Ultraviolet 
Explorer. 


Rare flare 


Astronomers at New Mexico's Sacra- 
mento Peak Observatory have reported 
that the sun put on a spectacular perfor- 
mance during one 22-day period last 
June, highlighted by the appearance of 
five white-light solar flares. What makes 
this remarkable is that these flares are ex- 
ceptionally rare; only about 50 had been 
reported in the last 100 years. By contrast, 
thousands of "normal" solar flares may 
occur during one 11-year cycle of solar ac- 
tivity. These regularly occurring flares can 
be observed only through special filters, 
whereas the rare type, as its name sug- 
gests, produces visible light. Dr. Donald F. 
Neidig, the Air Force Geophysics Labora- 
tory scientist at Sacramento Peak, notes 
that the rare flare, which lasts only 
minutes, releases enough energy to run a 
city the size of Washington, D.C. for about 
280 million years. 


Single-crystal turbine blades 


The only airfoils you likely think about in 
connection with an airliner are the wings 
themselves. But there are other airfoils in- 
side those big jet engines—specifically the 
blades, or vanes, of the engines' whirling 
turbines. Now some of the new airliners 
will incorporate a significant change in 
these turbine blades. If you fly a Boeing 
757, 767, or Airbus A310 in 1983, its Pratt 
& Whitney jet engines will have turbine 
blades made of just one single superalloy 
crystal, or grain. The result is increased 
engine power and efficiency from higher- 
temperature operation, and increased du- 
rability due to exceptional resistance to 
oxidation and corrosion. 

Continued 
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"STRON св TELES 
Precision Optics From 

CELESTRON® 
Celestron offers a complete line of superb quality 
Telescopes, Spotting Scopes, Binoculars and Tele- 
photo Lenses 
* Available in 2.4 to 14-inch diameters 
• All price ranges 
* Most adapt to 35mm cameras 
FREE product, ordering and price information, 
or send $3.00 for detailed color catalog on 
selecting/using our products. 


CALL TOLL FREE 1-800-421-1526 


 CELESTRON INTERNATIONAL 


P.O. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 


Name 
Address 
City ` State Zip 
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Only if they were purchased from 
THE WOODWORKERS' STORE catalog. 
Your source for catches, latches, hinges, 
veneers, finishing supplies, books, 

tools and plans. 
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DEPT. E512 
Wootwortera. 21801 Industrial Blvd. 
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Science Newsfront 
[Continued] 


The single-crystal technology is an im- 
provement over parts made from direc- 
tionally solidified alloys (found in many 
current airliner turbofan engines), which 
in turn represented an advance over the 
conventionally 
cast alloys, with 
their random grain 
structure. The 
three turbine 
blades in the pho- 
tos at right have 
been chemically 
treated to reveal 
their grain struc- 
ture. From left to 
right, the first has 
been conventional- 
ly cast and has a 
random grain 
structure; the sec- 
ond (columnar) 
was cast with di- 
rectional solidification—you can see the 
vertical patterns; and the third is a single- 
crystal component, whose grain-free 
structure is apparent. It is the boundaries 
between the grains, or tiny crystals, in al- 
loys that leads to structural weakness. 


Conventional 


Ring-wing aircraft 


Rollo Smethers, a designer at Lockheed- 
Georgia Company, has proposed the un- 
conventional wing configuration you see 
in the model above for aircraft of the post- 
2000 era. The Ring Wing is a swept wing 


attached to the fuselage conventionally, 
but meeting at the top of the ring with a 
forward-swept vertical surface. Objective: 
improved performance and efficiency. 
Smethers believes the Ring Wing will 


Columnar 


Single crystal 


weigh only about half of a conventional 
wing, but will be capable of carrying the 
same load—up to 125,000 pounds. "With 
half the wing weight," he says, "the Ring 
Wing would be a much lighter airplane. A 
lighter airplane means lower procure- 
ment cost, and it would burn less fuel." 

The concept of a ring-shaped wing is 
not totally new, Smethers points out. But 
earlier designs put the fuselage in the 
center of the ring. These designs could 
not cope with the problems of engine and 
landing-gear location, and the difficulty of 
controlling such an aircraft's flight. 


Gas engine drives 


portable pump 


My new Homelite Waterbug pump is 
so light you can carry it like a bowl- 
ing-ball bag. Yet it can suck 1,500 
gallons of water an hour out of a base- 
ment, boat bilge, or swimming pool. 
Or it can put 40-psi pressure into a 
hose to fight a fire, irrigate your lawn, 
wash down equipment, or fill a swim- 
ming pool. 

The Waterbug is simplicity itself: A 
two-stroke engine connects directly to 
a pump impeller. You pour in priming 
water through the discharge opening, 
connect a garden hose to the dis- 
charge, and pull the starter rope. My 
trial showed that the Waterbug did 
everything claimed— but I'd like to see 
some improvements. 

The suction hose supplied should be 
about four feet longer so it could reach 
a basement sump from outside a win- 
dow. And the plastic pickup screen at 
the end of that hose should be weight- 
ed with a heavy metal collar to keep it 
from floating and losing suction. It 
would also be handier if you could re- 
prime the pump by removing a plug 
on top of the housing instead of dis- 
connecting the discharge hose. 

Speaking of hoses, it would be less 
awkward and more efficient if the dis- 
charge came out on the side opposite 
the suction so one hose or the other 
didnt have to make a 180-degree 
turn. Finally, starting would be a lot 
easier if there were a centrifugal 
clutch between engine and impeller, 
as on most small, two-cycle-powered 
equipment. Then the engine could 
start freely and gradually pick up the 
load instead of starting against the re- 
sistance of priming water. 

All in all, the Waterbug does a good 
pumping job, but it could be made 
more convenient to use. Price: 
5164.95. Homelite, division of Tex- 

ron, Inc., Charlotte, N.C. 28217. 

E. F. Lindsley 
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When Skil introduced the first portable electric saw in 
America it was built to be rugged and efficient. And 
most of all, durable. We thought it was the right way 
to build tools over 50 years ago, and we feel even 
stronger about it today. When we developed the Skile 
sandcat,” we combined the handling ease of an orbital 
sander with the muscle of a belt sander. And we 


engineered our Skil cordless drills to have the power 
- to drill hundreds of holes on just one charge. So 


whenever you buy a Skil power tool; you can count on - 


- getting a working partner that will stay with you a long, 
- Jong time. | 


and last and last. 


Ti FENG SKiL CORPORATION 
Nr SUBSIDIARY OF EMERSON ELECTRIC CO 


۰ = -— 45901 WEST PETERSON AWE NUT 
b uu ^ CHICAGO: IL 60646 


From Chrysler in ‘84: 


turbo sports car 


Can the K-car be reborn 
as a high-powered, 


sure-handling sportster? 


By JIM DUNNE 


Now that its K-car lines are firmly es- 
tablished, Chrysler is getting set to 
move into the hot, sporty-car field 
with a 1984 model to challenge Mus- 
tang, Camaro, and Firebird, as well as 
Supra, 280ZX, and other exotic im- 
ports. Code-named G-24, the car is a 
front-drive hatchback coupe with a 
special version of Chrysler's 2.2-liter 
four-cylinder engine, extra-firm sus- 


REX 


pension, and a completely different 
look inside and out from the K-car 
chassis it's based on. 

Chrysler made a chassis prototype 
(a standard Reliant body with G-24 
running gear) available. to POPULAR 
SCIENCE recently. I examined it on 
Chrysler's proving ground in Chelsea, 
Mich., testing the car in high-speed 
maneuvers and acceleration from zero 
to 60 mph. I also checked for smooth- 
ness of ride and noise levels. I was im- 
pressed. 

Handling is flat and predictable, 
with almost no hint of torque steer 
when the engine is switched from 
pulling to coasting. It actually feels 
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more like а rear-drive car. The rear 
end gradually lightens up in high- 
performance turns, giving the driver 
plenty of warning to make corrections 
before the car gets out of line. The 
car's tightened suspension results in a 
firm ride on smooth roads; on uneven 
pavement, however, it's stiff. 

Chrysler engineers say the turbo- 
charged version of the G-24 will accel- 
erate from zero to 60 mph in about 
eight seconds. Making manually 
timed runs, I was only able to get just 
under 10 seconds. I had trouble shift- 
ing from first to second—a problem 
that's inherent with the transmission, 
I feel. That slowed down my times. 

The prototype I drove was equipped 
with Chrysler's own five-speed manu- 
al transmission, which uses a cable 
connection between the shift lever 
and the gearbox. The cable allows a 
change in shift-lever placement to fit 
different models. On the G-24, the 
shifter is placed more to the rear and 
higher up on a center console, close to 
the driver's hand. 

The transmission's first four gears 
are close in ratio to give the car more 
power in low speeds. Fifth gear acts as 
an overdrive for better mpg. 

Indeed, a big bonus with this sports- 
ter is fuel economy: With the five- 
speed transmission the turbocharged 
engine should get about the same 
EPA rating as the standard 2.2-liter 
engine—23 mpg city, 40 highway. 
However, you'll get less in actual 
driving, since the turbo uses more fuel 
when it comes into play. 


Beauty and the beast: G-24's aerodynamic sheet metal belies 
its K-car parentage. (Drawing is based on exclusive PS photos 
of a still-secret prototype.) Drag coefficient is 0.38, says 
Chrysler, down from the boxy Reliant's 0.47. Premium option 
power plant is a 2.2-liter (134.3 cu. in.) multiport-fuel-injection 
engine with a turbocharger (photo). Chrysler engineers claim 
the four-cylinder engine will produce 142 hp, a power-to-dis- 
placement ratio that recalls the thundering muscle cars. 


| Day& Night has the Formula 


Now Day & Night gives you 
more warmth at less cost with the 
most fuel-efficient gas furnace 
we ve ever made. 

Its unique design actually ex- 
tracts more heat from the gas it 


for reducing the cost 
of heating vour home. 


the Formula 1000 just “slides in 
place’ with little or no alteration, 
and needs no special venting. 
So installation is quick, easy and 
Inexpensive. 

To find out more about the 


burns, significantly Formula 1000, call your Day & Night 
lowering your fuel con- dealer. He'll explain all the reasons 
sumption, and paying this new Day &Night furnace isa 
you back in lower fuel wise investment, both now and for 
bills year after year. the future. mmm 

What's more, thanks nt 
to its compact design, 


DAY & NIGHT FORMULA 1000" 
HIGH-EFFICIENCY GAS FURNACE. 
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Comfort 
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Drivers. 
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My name is Archibald Mason. | am a wool 
merchant from New Zealand. 

New Zealand has more sheep than people. 
Our lambswool rugs are the finest in the world. 
Every year thousands of Americans travel to 
New Zealand and buy our lambswool rugs and 
car seat covers. 

| began selling lambswool rugs by mail in 
the United States in 1978. Since then | have 
supplied many rugs to American homes and 
offices, and every week we receive further 
requests for rugs from people who cannot visit 
New Zealand just yet. | have often been asked 
by Americans if we can supply car seat cov- 
ers. New Zealand was the first country to use 
lambswool car seat covers and we have been 
making and using them for over 20 years. 
About three out of five new cars in New Zea- 
land have lambswool seat covers fitted when 
new, and this figure is even higher for luxury 
cars. | am the largest single supplier of custom 
made car seat covers to New Zealanders. 


STRONG FIBERS 

If the wool in the photo seems too plush for 
your car seat, don't worry. We trim the wool to 
an even 34" for car seat covers, so there is 
enough length for those springy resilient fi- 
bers to hold- you off the seat and allow air 
to circulate behind and beneath you; and the 
34" wool is short enough for easy care and 
laundering. Yes, laundering! New Zealand 
tanners have perfected ‘chrome tanning,’ 
which means your car seat cover can be 
thrown in the washing machine and washed 
like a woolen sweater. It goes back on your car 
seat as soft and resilient as new. 

When you buy your car seat covers, you 
need to know they will last for years. New 
Zealand wool is the world's strongest — and 
the secret is in the nourishment of the sheep. 
We have an equable climate with adequate 
rain falling evenly cia i the year, so those 
lush, green pastures you have seen in our 
tourist publicity supply plenty of food for 
the sheep all year. No summer droughts, no 


harsh winters. 

The wool grows 

into even, strong fi- 

bers. When your friends 
run their fingers through the wool in your seat 
covers, they may find it incredible that the 
world's longest-lasting wool can be so soft. But 
you will know, as your seat covers give you 
comfort for year after year, that you have 
bought from the people who know how to make 
the best seat covers. 

THE BEST METHOD 

But think about the fixing method. Some of 
the seat cover advertisements | have seen in 
the United States worry me — the fixing sys- 
tems they are offering are clearly inadequate. 
As you slide in and out of your car seat, there 
is a tendency for the seat cover to move side- 
ways on the seat, and it may move out of 
position. It took us many years of experience 
in New Zealand to develop the best fixing 
method, which holds the seat covers firmly in 
place without moving. We use color-matching 
straps in exactly the right places, and we even 
have light friction strips on the back of each 
cover to hold them in place. 

Wool is a great insulator. When you enter 
your car on a hot day, the wool seat covers 
never feel hot, unlike the synthetic materials 
often used in car seats. 

On a cold day, vinyl or synthetic materials 
drag the heat rapidly out of your body. Wool 
doesn't do this — wool adjusts slowly to your 
temperature, at the same time cradling you in 
thousands of soft, springy fibers. A great way 
to start апу drive. 

LUXURIOUS 

But the greatest benefit is the air circulation. 
No matter how heavily you sit on a sheepskin 
seat cover, there is always air between the 
wool fibers, separating you from the car seat. 
As the air moves behind you, it carries away 
the moisture given off by your body. No more 
sticking to the seats, or damp clothing on a hot 
day. You may. even find you use your 
air-conditioning less, and thus conserve 
fuel. New Zealand cars seldom use air con- 
ditioning. 

My seat covers cover the back rest and seat 
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The world's finest 
sheepskin brings 
real comfort 

to driving... 

and our price is 
outstanding for 
two months. 


cushion, and they are strikingly beautiful. 
They will enhance the interior of your auto- 
mobiles, and they will protect your car seats 
from scuffing and damage. 

We have seat covers in stock for all America 
and imported cars. They are in matched pair 
to suit the front seats of your car. U.S. Custom 
have been paid and we deliver to you by UP 
from our nearest warehouse within a few days 
of dispatch. 


SPECIAL OFFER 

Our factories are slightly overstocked and 
the New Zealand Dollar is low at present. So we 
can bring you this special offer for orders re- 
ceived by January 31st, 1983. We may be un- 
able to hold this price after that date. 

Order a pair of seat covers in tan, charcoal 
gray, honey or white and pay only $115.00 per 
pair. (Singles $60.00 each.) Please add $5.50 
per pair or $3.50 per single for handling and 
delivery. 

MONEY BACK GUARANTEE 

The seat covers install easily. Drive with 
them and decide. If you don't admire them and 
feel you are driving in greater comfort, send 
them back within 30 days for a full refund. 

CALL TOLL FREE 1-800-367-6002 
Ext. RS03 .(24 Hour Service). 
Tell us the make, model, and year of your car. 
We will charge to your credit card. Or, if you 
prefer to pay by check, please include your 
driver's license number for prompt processing 
of your order. 


MONARCH 
TRADING CO. 


OF NEW ZEALAND 
Pier 2, Dept. RSO3 
Honolulu, Hawaii 96813 

“The rug in the photo is our white 
queen-size rug of never-shorn lambswool. 
It measures over 5 ft x 2 ft and our price is 
only $99.50 plus $5.50 delivery. Try our rug— 
it will be the nicest thing you ever did for 
your feet." 


In Hawaii, call 523-5808 or visit our shop, The Prides of New Zealand, Ala Moana Center 
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Now your computer 
gives you instant data on 
all your money matters 


By GORDON MC COMB 


It seems so simple: Enter the date, 
check number, amount, and name. 
Yet if your checkbook is anything like 
mine, it's hard to believe how some- 
thing so simple could get so fouled 
up. 

' And then there's (gulp!) tax time— 
the frantic search through past 
records of doctor bills, clothing ex- 
penses, business luncheons, interest 
payments, and all the other write-offs 
that could—if found—turn the tax 
tables in your favor. 

Need help? You've got it: With the 
right software, your personal comput- 
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er can take care of all your money 
matters. Specifically, the new person- 
al-finance programs will: 

© Record all checking-account 


transactions and include automatic . 


deposits, transfers, and charges. 

€ Print out a check register or 
transaction sheet after completing the 
computations. 

€ Maintain running balances on 
credit cards, house payments, car and 
boat loans, and other regularly recur- 
ring payments. Keep track of whom to 
pay, when, how much, and the amount 
you still owe. 

€ Allow you to search for specific 
information, then display or print out 
any transaction by date, check num- 
ber, payee, amount, or category. 

€ Provide graphs for easy interpre- 
tation of statistics, such as bar graphs 
for budgets. 


Choosing a program, however, is a 
lot harder than actually using it. 
Although all are designed to balance 
your books, all do it differently and 
many have additional capabilities 
that you may or may not use. Here's 
what I learned. 

Personal-finance programs come on 
either cassette tape, diskette, or car- 
tridge such as that made for the Texas 
Instruments 99/4A. The cassette 
method is slow but usable. А disc- 
based financial system can call up 
information from your old records in a 
flash. After you've had the program 
for a few years and have amassed bun- 
dles of old information, you'll appreci- 
ate the greater speed of the disc. Car- 
tridge-based systems require some 
sort of magnetic storage media that 
will allow you to save your data for 
future reference. Depending on your 
system, either a cassette tape or disk- 
ette is used to save your financial 
information. 

Once you've loaded the program 
into your computer, you'll be greeted 
by a "main menu," a directory of all 
the major operations the program will 
do. Home Accountant, for instance, 
gives you several categories to choose 
from, such as TRANSACTIONS, GRAPHS, 
BUDGETS, PRINTED REPORTS, and so forth. 
But like many personal-finance pro- 
grams, the first time you use it you 
need to "initialize" your system. You 


must do this before you can load any ' 


data or have it do any computations. 

The initialization process can be 
long and tedious, but it helps ensure a 
match between the program and your 
computer system (memory size, print- 
er type, etc.). The more complex the 
program, the more initializing infor- 
mation will usually be required. 
Maxi-Cras asks for all sorts of seem- 
ingly unimportant information (un- 
important to you, very important to 
the program) such as dates, master 
passwords, disc-drive-track capacity, 
and printer null characters. Some of 
the questions can be a bit complex, 
and you may need to dive into your 
computer's instruction manual or call 
your dealer for help. 

Then comes the quite lengthy task 
of entering all pertinent data: your 
name, address, account numbers, 
starting balances, amounts due, and 
more. At this time, you'll also need to 
name the categories of your budget 
(medical, clothing, food, etc.), if the 


Continued 
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program will allow it. Some programs, 
such as Home Accountant and Finan- 
cial Management System III, will 
allow you to name up to 100 catego- 
ries. Other programs don’t allow you 
to choose your own categories at all 
but instead give you standard ones. 
This is no problem if your budget cat- 
egories aren't too unusual. 

Once you've initialized your system, 
you're ready to go. 


Balancing act 


One of the handiest features of per- 
sonal-finance programs is their abili- 
ty to maintain checking accounts. You 
can list every check you write, include 
its number and the amount (which 
will automatically be deducted from 
your account balance), and indicate to 
whom it's made out and what its bud- 
get category should be. 

When you get your checks back 
from the bank, you can then indicate if 
the check has been returned or is out- 
standing. Reconciling your checking 
account is now easy. The computer 
ticks off each check that hasn't cleared 
the bank, adds or subtracts the 
amounts of deposits, check charges 
and other bank fees, and does all the 
bookkeeping. What took me an hour to 
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complete is now done in seconds. 

Some programs also handle credit 
cards and cash (Cash? What's that?) in 
the same manner as your checkbook. 
With Home Accountant, for example, 
every credit-card and cash purchase is 
recorded. It includes the seller's name, 
the item, amount of purchase, and the 
item's category—food, shoes, etc. 

The real advantage of computerized 
budgeting is that you can ask for a 
rundown—by category, payee, or any 
other topic—and the computer will 
automatically display all this infor- 
mation. Some of the more complex and 
expensive programs allow you to 
search and list certain types of 
transactions. For example, say you 
want to know how much you've spent 
on clothes in the past two months. You 
simply ask the computer to go back 
through the credit-card, cash, and 
check transactions for the past 60 days 
and look for any purchases that were 
for clothing. It will find only those 
marked "clothing" and give you a run- 
down of each transaction. It will even 
total the expenditures for you. 

Most finance programs will allow 
you to use any numbers or words in its 
search mode. You can search for 
names of payees, dates, amounts over 


For those of you who have 
ever fumbled in the dark for 
a flashlight, only to find the 
batteries dead, Black & Deck 
has the perfect gift. 


Light. А pow- 
erful light 
that's always 
charged and 
easy to find. 
Because it 
stores neatly | 
on the wall in its ‘ 
own recharging 
unit. 

The Spotliter '" 
from Black & Decker. 
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matter what the occasion. 


SPOTLITER™ 


Always charged. Always ready. 


(52) Blacks Decker, 


$100, and so forth. It’s nearly auto- 
matic, and it takes no time at all. For 
the first time you can have an accu- 
rate account of what you spend where. 
Personal-finance programs allow you 
to quickly ferret out the reasons for an 
"unexplained" drain on cash. 

You can also perform split trans- 
actions with some of the more elabo- 
rate programs such as Maxi-Cras, 
Financial Management System III, 
and Home Accountant. This is perfect 
for tax time or if you do a lot 
of consolidated buying. Split trans- 
actions work this way: Say you 
bought $55 worth of computer gear at 
a department store, but on the same 
check you also have $22.50 for clean- 
ing supplies for your house. You can 
enter the same transaction in two dif- 
ferent categories on the computer, yet 
the program will treat it as one check. 
Check No. 2775, for $77.50, will be 
"split" between computer goodies and 
housekeeping supplies. When it's time 
to see how much you've spent on what, 
you'll have an accurate tab on all your 
expenditures. 

Personal-finance programs have, 
for the most part, a manual file sys- 
tem; only Home Accountant is fully 
automatic. If you write a check for one 


The Spotliter™ Rechargeab 


One gift that will be a constant 
bright spot in anyone's life. No 


of your credit-card payments, Home 
Accountant will automatically deduct 
the amount from your checking ac- 
` count and credit the proper credit-card 
account. There's no need for you to do 
both transactions manually. Howev- 
er, you need to be careful with this 
automatic program; you don't want to 
duplicate the work the computer has 
already done for you. With a manual 
system, you must go through the pro- 
gram and update each account. Nor- 
mally, this is not terribly inconve- 
nient—unless you have a lot of dual 
transactions. 

Personal-finance programs also 
give you the opportunity to create 
printed reports of your budgets and 
expenses. Some, such as Personal 
Finance Manager from Apple, allow 
you to print whatever you see on the 
screen. Others, such as Home Accoun- 
tant and Financial Management Sys- 
tem III, generate separate reports that 
can be printed on paper. 

А typical printout might be a per- 
sonal balance sheet for the past 
month, quarter, or year. It shows facts 
and figures about your actual cash on 
hand and other assets, along with 
credit cards and other liabilities. An- 
other type of printout might be an 
income-and-expense summary, out- 


[iem І 
= 
p 

bt 


ЕЕ 


Tpper aircraft inc. 


rid's Largest Manufacturer of Ultralight Aircraft 


lining your total income and expenses 
for the months or periods selected. 

Several programs, such as Cheque- 
mate and Home Accountant, provide 
graphs and charts for easier interpre- 
tation of your financial information. A 
"budget vs. actual expenditures" bar 
graph, for example, could visually 
show you how well you're sticking to 
your guns, while a trend analysis can 
show how much you've spent on your 
car in a one-year period. You might 
see how you tend to spend less in May, 
but come June and July you spend 
much more than your budgeted 
amount. Such a graph could indicate a 
need to increase the budget for house- 
hold expenses, heating, air condition- 
ing, or clothing at certain times of the 
year. 


Hard look 


Personal-finance programs come in 
a variety of styles, differentiated 
mainly by the number of special tricks 
they can do. Usually—but not al- 
ways—the more tricks, the higher the 
price tag. There is an upper limit to 
the number of features a program can 
have and still be worthwhile to you. 
Ап expensive program loaded with 
capabilities may be no better for you 
than a cheap program that does only 
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one or two jobs. It's all a matter of your 
needs. For example, two programs, 
Personal Finance Master and Home 
Accountant (both priced at $74.95), 
have basically the same features. The 
real difference is in how they operate. 
Personal Finance Master provides a 
great deal of freedom when manipu- 
lating data because its operation is 
totally manual. Home Accountant is 
somewhat less versatile but performs 
many transactions automatically. 
The real value of either program is 
subjective. If you need manual opera- 
tion, you may not be able to get much 
use from Home Accountant. On the 
other hand, if you prefer automation, 
Personal Finance Master may leave 
you a bit worn. 

There are also specialized "financial 
decision maker" programs. Both Tex- 
as Instruments’ Financial Decisions 
and Creative Software's Decision 
Maker allow you to enter a set of fi- 
nancial variables into the computer. 
The programs will then compute the 
best possible option or options open 
to you. These programs have limited 
use, but are handy when you'd like to 
know how much a loan will cost and 
don't know the arithmetic to arrive at 
the right figures. 


Continued 
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Features alone shouldn't persuade 
you to purchase one program over 
another. The ease with which the soft- 
ware performs its magic is a vital con- 
sideration, too. Financial Manage- 
ment System III (at $120) makes fancy 
graphs and will print out just about 
any type of report you may ever want 
to know about yourself. On the other 
hand, it's clumsy when it comes to 
split transactions. Home Accountant 
prints out fewer types of reports than 
Financial Management System, but 
handles split transactions nicely. 

Some programs may not allow full 
versatility, yet with a bit of ingenuity 
you may be able to get the proper 


accounting done despite their short- 
comings. For example, Apple's Per- 
sonal Finance Manager ($74.95) 
doesn't have a split-entry feature. You 
can do the split yourself, however, by 
entering two or more transactions 
with the same check number. Also, 
there's no way you can enter automat- 
ic-teller withdrawals with Personal 
Finance Manager since the program 
insists you give every checking debit a 
check number. There's nothing wrong 
with assigning all automatic with- 
drawals the number 000, though. 
Only one program, Maxi-Cras 
($99.95), allows you to transfer the 
information you have entered for one 


PS buyer's quide to personal-finance programs 


Les. g z А 

Program = Distributor or = = E 5 

ran e Ba 8 zt 

Budget Radio Shack 19.95 TRS-80 16K 

Management Models |. II 

Car Costs: Creative 19.95 (С) МС-20, VIC; 5K, 
Software 24.95 (D) Atari 400, Atari: 16K 

800 

таваан Masterworks 39.95 Apple |! 48K 
Software 

Decisii Creative 1939540) МС-20: Mari. VIC: 13K 

Maker Software 24.95 (0) 400, 800 Atari: 16K 

Family Dynacomp 34.35 All major 16K (Atari 

Budget (CP/M disc brands requires 

37.45) 24K) 


Е 
E 
* 
C 
D 
C or 
0 


D 


C or 


р 
D 


E H 5 3 Key features 
or Yes 60 No No User-changeable categories 
Yes " * = Specialized program that provides auto- 
mohile-Tuel-consumption-ard-costs- sum- 

Yes Any Yes No Provides accounts-payable function: 
num high-resolution bar-graph display; check 
ber sorting 

Yes * =  * Specialized program that provides pur- 


_ chase option alternatives 
Yes 50 No No Provides easy review; two separate sec- 
tions of budget and charge accounts; 
account names can be changed in pro- 


E gram listing | 
[нса - Computer- 120.00 Apple |! ARK 0 Yes 100. No № Search capability; extensive report print- 
en Мал | РГЕ? 
agement 
Home Continental 74.95 Apple |! 48K D Yes 100 Yes Yes Prints checks; full-search capability; 
Accountant Software maintains up to five checkbooks: main- 
tains transaction history 
Home. Continental 150.00 IBM 64K D Yes 100 Yes Yes Same as Apple version but includes fore- 
каап | Software personal casting module for future financial strat- 
| computer egies 
тр Texas 29.95 TI 39/44 16K eT * " *  * Special program that evaluates purchase 
Financial Instruments options 
Decisions | E 
Household Texas 33.35 ТІ 59/44 16K CT — Yes 398 Yes No Search capability 
Budget instruments 
Management 
Household Creative 34.95 (C) МС-20; Atari МС: 5K: Сог Yes 16 Yes No 
Finance Software 39.95 (D) 400. 800 Mari: 32K D 
Maxi-Cras Adventure 99.95 Radio 48K D Yes — 223 No № Prints checks: solit-entry feature; pro- 
WM Internationa! Shack vides "audit trail" 
TRS-80 
EET T Models NI | 
Money Acorn 39.95 Radio 32K D Yes 100 No No User-defined categories 
Manager Software Shack 
Products TRS-80 
Models |, Ill 
Personal Radio Shack 14.95 Level | AK C No 32 No No 
Personal Radio Shack 39.95 TRS-80 ДК CT No 26 No No User-changeable categories 
Finance Color 
Computer 
Personal Apple 74,95 Apple Il 48K D ‘Yes 24 Yes No Search capability: prints out information 
Finance Computer as seen on screen; handles up to a doz- 
vote "Special en credi| cards 
me Software 
Personal Spectrum 74.95 Apple |! 48K D Yes 100 Yes No Search capability: prints personal bal- 
Finance Software ance sheet 
Master | 
Personal Dynacomp 3995 Ail major — 24K D Yes * үе No Full checkbook control: sorts checks al- 
Finance. brands (North- phabetically by name of payee 
ale star 
requires 
32K) 


tC cassette; D=disc; СТ =сайпоре: “nol applicable 


50 | POPULAR SCIENCE 


program into another. Specifically, 
Maxi-Cras enables you to transfer 
your financial files into an “electronic 
spread sheet” program called Visi- 
Calc, widely used in business. 

One test I performed on all of the 
programs I reviewed was a simulation 
of the dreaded night of April 14. [Look 
for a feature on special “tax preparer” 
programs in a forthcoming issue of 
PS.] I found that those personal- 
finance programs with a search or list- 
by-category feature were the most 
useful. When I needed to know how 
much I spent on medical bills, I could 
easily ask the computer to search for 
only those dealing with medical pur- 
chases and payments. Others having a 
similar by-category feature simply 
listed the totals for each of my expense 
categories. 

Although nearly all of the moder- 
ate-to-expensive programs I tried 
have either the search or by-category 
feature, some programs, such as the 
Dynacomp Family Budget, were hard- 
er to use because the information 
wasn't as clearly defined on the 
screen. 

I also fed varying amounts of infor- 
mation to each program I tested. I 
found that the least-expensive pro- 
grams had a hard time juggling a lot of 
numbers, even when I didn't exceed 
the maximum number of categories 
allowed. They also seem to be of little 
help when a moderate-to-heavy 
amount of data is involved. They work 
slowly and don't allow enough flexibil- 
ity to handle one's financial data. But 
I also found that more expensive pro- 
grams are a waste of money when only 
a small amount of information is used: 
I hardly had a chance to use any of 
their special features. | 

Bottom line: There's a personal- 
finance program for everybody. Find- 
ing the right one simply means trying 
out a few first. The table that accom- 
panies this article will guide you in 
your shopping. 


SOURCES OF HOME-FINANCE SOFTWARE 


Acorn Software Products, 634 N. Carolina S.E., Wash- 
ington DC 20003; Adventure International, Box 3435, 
Longwood FL 32750; Apple Computer Special Delivery 
Software, 10260 Bandley Dr., Cupertino CA 95014; Com- 
puterized Management Systems, 1038 Cadiz Dr., Simi 
Valley CA 93065; Continental Software, 11223 5. Hindry 
Ave., Los Angeles CA 90045; Creative Software, 201 San 
Antonio, Mountain View CA 94040; Datamost, 9748 
Cozycroft Ave., Chatsworth СА 91311; Dynacomp, Ine., 
1427 Monroe Ave., Rochester NY 14618; Howard Soft- 
ware Services, 8008 Girard Ave., Suite 310, La Jolla CA 
92037; Masterworks Software, 1823 W. Lomita Blvd., 

Lomita CA 90717; Radio Shack, 1600 One Tandy Center, 
Ft. Worth TX 76102; Spectrum Software, Box 2084, Sun- 

nyvale CA 94087; Texas Instruments, Box 53, Lubbock 
TX 79408. 

If vou own a rib dgio modem, you can "join" one of 
the following dial-up services for access to any of sev- 
eral persona -finance programs (they actually stay with 
the service's computer; your system functions as if it 
had the program loaded into it): Source Telecomputing 
Corp., 1616 Anderson Rd., Mc Lean VA 22102; Compu- 
Serve, 5000 Arlington Centre, Columbus OH 43220. 


$1.00 refund. 


4 $10.00 refund. 


AT THE LARGEST REFUND EVER. 


iet up to $19.50 in refunds on some of the tuned, properly driven engine. Motorcraft 
nighest quality automotive parts you can buy.  FL-1A oil filters trap more dirt and last longer 
“rom Motorcraft. Until November 50, get upto {һап any other leading filter. And Motorcraft 
$9.50 back on Motorcraft spark Super Premium oil can save you gas. 
olugs, filters, and oil. And, See your Motorcraft retailer today 
ovember through January, get a [ог complete refund details. It's your 
pIO refund on Motorcraft batteries. chance to get Motorcraft's highest 
lotorcraft extended tip spark plugs quality... at the largest refund ever. 
give more power to a properly 


| Get it toqether — buckle up. 
SEIOIRESIUIRIE 


Vm Za ои маз 
RO eter. 


LS И 


IMPORTED BY B-F SPIRITS LTD.. N.Y. N Y, CANADIAN WHISKY — A BLEND, 80 PROOF, © 1981. 


Photographed at Whistler Mountain, British Columbia, Canada 


Р Whats News 


Popular 


Science 


What is it about the shape of a beautiful 
airplane that makes the heart beat faster 
and the breath come in gulps? | don't 
know, but | confess that | am so affected 
and have been since childhood. That's 
why | was particularly excited when | first 
saw the plane on this month's cover. But, 
as you'll learn reading Ben Kocivar's arti- 
cle, beauty is only one of this plane's 
qualities. It also delivers astonishing per- 
formance. As a straight sailplane, it gives 
a glide ratio of about 35 to 1—that's cham- 
pionship class. But even with the engine 
pod in place, it still gets about 25 to 1, 
which is more than respectable. 

And, of course, this plane is just one of 
a large group Ben reports on. The recent air 
show in Hanover was full of exciting craft 
displaying all kinds of new technological 
magic, and many of them are described 
in the article, which starts on page 72. 


Run, the universe is decaying 


In the heart of a 134-ton iron detector 
deep under Mont Blanc on the border be- 
tween France and ltaly, a proton recently 
ceased to be. Or that's what physicists 
think happened. And if it did, the physics 
text books will have to be rewritten. 

Perhaps 25 billion years ago, the uni- 
verse was born in a flash of unbelievable 
heat and pressure. Working with the rem- 
nants of that mammoth explosion—our 
universe—physicists have been able to 
draw up a remarkably detailed picture of 
what must have happened in the opening 
seconds of the creation. Among other 
things, all particles that make up the mat- 
ter of the universe were identical, and 
there was only one force present. Gradu- 
ally, as the universe cooled, many differ- 
ent particles evolved and various forces— 
gravity, electromagnetism, and what 
physicists call the strong force and the 
weak force—came into being. 

But if physical law is to be consistent 
and complete, all of these particles and 
forces should be able to be encompassed 
by a single theoretical framework, ac- 


counting for everything. In recent years, . 


physicists have been working to develop 
such schemes, which fall into the general 
classification of grand unification theo- 
ries. Unification theories predict several 
things. All of the magnetic particles we 
know about today have two poles. But the 
theory predicts that a strange particle 
called a magnetic monopole must also 


have been formed. Experimenters at 
Stanford University think they may have 
found one of those hanging around since 
the creation, but they are unsure. 

Another thing predicted by the unifica- 
tion theories is that protons—which, as 
the fundamental particles of matter, were 
thought to last forever—have a finite life- 
time. After a while, they will decay in a 
little poof of pure energy. If that is true, 
proton decay should be detectable. Hence 
the 134 tons of iron under Mont Blanc. 
Hence also the 10,000-ton water-based 
detector under Lake Erie [PS, Dec. '81]. 
And hence a half-dozen other massive 
and expensive detectors elsewhere 
around the world. If a proton is absolutely 
and unambiguously detected in the act of 
decaying, that observation will lend great 
weight to the unification theories and the 
general structure of nature as predicted 
by these theories. 

The quest is difficult because theory 
predicts that the half-life of a proton is 
about 10?! years. That's 10 followed by 31 
zeros, or some 10,000 billion billion billion 
years. To put it another way, one of the 
billions of protons in your body would be 
expected to decay during your lifetime. 
Thus if you want to have any chance of 
seeing such an event, you've got to be 
watching a lot of protons. That's why the 
detectors each contain hundreds or even 
thousands of tons of material. 

It is not certain that the event under 
Mont Blanc was actually a proton decay- 
ing and not a neutrino from outer space 
slamming into an atomic particle in the 
detector. But physicists will be watching 
the detectors closely over the next few 
years trying to decide. If they find that 
small, unlikely event and document its ex- 
istence even a few times, our picture of 
the universe and its basic rules will for- 
ever change. 


Solar kilowatts 


A Stirling engine, using sunlight as a heat 
source, has generated energy at an 18- 
kilowatt peak rate and fed some 175 kilo- 
watt-hours of electrical energy into the 
public utility grid. The Stirling engine was 
developed by engineers from United Stir- 
ling of Malmo, Sweden, and was tested at 
the Advanced Components Test Facility 
at the Georgia Institute of Technology in 
Atlanta. That facility contains a field of 
550 one-meter-in-diameter mirrors, 


which can concentrate 325 kilowatts of 
solar thermal energy on a target in a tow- 
er six stories above the ground. 

The Stirling engine [PS, June '78] is an 
external-combustion device that runs by 
alternately expanding and contracting a 
working fluid—usually helium—to move 
pistons. It can use any heat source—burn- 
ing fuel or solar, among others. Its big ad- 
vantage is its high efficiency. Engineers 
hope to be able to install solar-Stirling 
generating plants at a cost of $1,500 per 
installed kilowatt by 1985. That compares 


- with about $8,000 currently for photovol- 


taic power, although that cost should 
drop in the future, also. 


Brainier computers 


The president of Bell Laboratories says 
that computers will become more power- 
ful because we'll be able to jam ever 
greater numbers of components into 
smaller amounts of space. lan M. Ross 
predicts that we will be able to squeeze 
one million components on a microchip 
in 1983 and perhaps four million by the 
end of the decade. But to achieve even 
greater progress, says Ross, we'll have to 
learn to imitate nature when it comes to 
computer architecture. 

"|f we look to biological systems for 
clues to designing our future silicon- 
based systems of intelligence," Ross 
says, “we see the need for a new architec- 
ture. Nature's awesome power, evolved 
over billions of years, lies in its replication 
and interconnection of many small pro- 
cessors—like those in human cells. These 
processors, highly specialized in their 
function, are interconnected in networks · 
that provide for a range and variety of ac- 
tivities that no single computer, regard- 
less of its speed, could provide.” 

What goal might computer designers 
using such techniques logically aspire to? 
Ross predicts that it might be possible to 
build a computer that would match the 
human brain in capacity, size, and power 
by the end of this century. 
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From Japans labs: 


ceramic 


diesels 


Hybrid ceramic diesel built by Kyoto Ce- 
ramic in Japan (top) is based on an air- 
cooled industrial engine. Above is an Isu- 
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zu Gemini sedan fitted with the diesel for 
demonstration. An all-ceramic engine 
could be commercialized by 1990. 


A new era of engine 
technology? Here's the 


first ceramic auto engine 


By JOHN HARTLEY 
DRAWING BY RUSSELL VON SAUERS 


TOKYO 
The engine sprang to life. I watched 
as the young reporter pushed the shift 
lever forward. "Is it all right?" she 
asked the engineer anxiously. "The 
car is shaking." He nodded, and she 
started off on a very slow round of the 
test track. 

With that inaugural lap, the Japa- 
nese entered the ceramic-engine race, 
albeit with a shake and a bang. But 
the point was made: А car with a ce- 
ramic engine can be built and run— 
the way to a new future is open. 

Why are ceramics, little more so- 
phisticated than the material used to 
make cups and saucers, being herald- 
ed as the engineering materials of the 
1990's? First, the raw materials are 
plentiful: You start with sand. Sec- 
ond, since in most heat engines higher 
operating temperatures produce 
greater efficiency, a new generation 
of efficient engines may be possible 
because ceramic components can 
withstand much higher temperatures 
than those made of metal [PS, 
March]. 

But there are snags. It’s not easy to 
make ceramic parts without a lot of 
expensive machining. And they can 
develop sudden cracks and fail cata- 
strophically. 

At last, though, solutions to those 
problems are beginning to appear, 
owing largely to research in Japan. 1 
watched a simple test in the laborato- 
ries of Kyoto Ceramic in Japan that 
demonstrated the advantages of ce- 


ramics. А piston made of aluminum 
and one of silicon nitride, a ceramic, 
were heated side by side. The temper- 
ature rose to around 500 degrees F, 
but the result was unspectacular: 
Neither piston glowed or changed col- 
or. The temperature rose higher. Still 
no noticeable changes. Then suddenly 
the center of the aluminum piston 
seemed to crumble; a hole in its mid- 
dle appeared as the metal melted un- 
der the extreme heat. But the ceramic 
piston remained unaffected and sur- 
vived at much higher temperatures. 
How does the heat resistance of ce- 
ramics help engineers design better 
engines? The heat that can be con- 
verted into useful work is the critical 
factor. Because conventional compo- 
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nents can't withstand extreme tem- 
peratures, a large part of the heat in 
an engine has to be dissipated, which 
means the lost heat is not being ap- 
plied as an expansive force—that is, 
it's not being put to a useful purpose 
(expanding gases to drive pistons or 
roll turbines). 

Under the basic laws of physics 
governing heat-engine operation, 
maximum theoretical efficiency is de- 
termined by the temperature differ- 
ence between the heat in and heat 
out. In practice, this means that the 
hotter an engine can run, the closer it 
can approach its optimal theoretical 
efficiency. Thats where ceramics 
come in. With ceramics, a cooling sys- 
tem is not needed: More heat goes into 


Silicon nitride is used in Kyoto Ceramic's 
three-cylinder diesel for pistons, piston 
pins, turbo rotor, tappets, tips of the push 
rods, and pads on the rocker arms. 


the exhaust, where it can be recov- 
ered. 
How? "We can use turbocharging or 


turbo-compounding,” says Yoshiteru. 


Hamano, managing director and head 
of research at Kyoto Ceramic. In tur- 
bo-compounding, the turbocharger 
shaft is geared to the flywheel so some 
energy can be diverted to the drive 
train, some can be used to boost the 
pressure of air entering the engine. 


The best candidates: diesels 


Unfortunately, the typical gasoline 
engine does not respond well to higher 
operating temperatures. If the piston 
and cylinder head get too hot, the en- 
gine will "knock," or detonate, and 

Continued 
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the piston will probably be damaged. 
The most likely class of engine to ben- 
efit from ceramics is the diesel. 

Who will win the race to produce 
the first commercial ceramic engine? 
The front-runners in Japan are NGK 
Insulators, Kyoto Ceramic, and NGK 
Spark Plug. | 

If the Japanese build a production 
ceramic diesel before anyone else, it 
will be partly because of the way they 
go about their research. It works like 
this: À government-sponsored organi- 
zation made up of all makers of indus- 
trial ceramics does a certain amount 
of basic research. The idea is to pro- 
vide a platform of shared knowledge. 
Then individual companies work sep- 
arately (and competitively) to develop 
certain materials or products. 

The work being done by NGK Insu- 
lators and NGK Spark Plug demon- 
strates the efficacy of this approach. 
Both are involved in the government- 
sponsored research project, but al- 
though they are in the same group, 
the two companies are working on 
completely different materials. And 
their respective researchers claim 
they do not know what is going on in 
the other company. 


Leader of the pack 


Kyoto Ceramic seems to have made 
the most headway in Japan—it was 
the first company to demonstrate a 
car with a ceramic engine (with that 
lap around the test track). The engine 
1s based on a Deutz three-cylinder 2.8- 
liter (170 cu. in.) industrial unit. "We 
chose it because it is quite small and 
air-cooled," explained Yoshiteru Ha- 
mano. 

“The head plating is about V? inch 
thick," Hamano continued, "and the 
valves seat directly in it." Actually, 
the engine, which has no cooling sys- 
tem, has only run a few hours—and 
never on а test bed. "It was built for 
demonstration only," admitted Ha- 
mano. But as it stands, the engine 
will travel 30 percent farther on a 
gallon of fuel and is 30 percent 
lighter than its conventional coun- 
terpart. | 

How soon will we see an all-ceramic 
engine? "Maybe not for seven or eight 
years, Hamano concedes, but he 
reckons Kyoto Ceramic is well on the 
way to solving the engineering qués- 
tions. 

The problems? In all materials 
there are imperfections that sneak in 
during manufacture. These take the 
form of tiny pores in the material sur- 
face. Explains Hamano: "With met- 
als, pore sizes of 100 to 300 microns 
[millionths of a meter] are acceptable. 
With ceramics, the pores must be no 
more than 10 to 30 microns." 
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Kyoto Ceramic has developed ways 
of forming silicon nitride and silicon 
carbide with smaller pore sizes, and 
the company is working on new for- 
mulations for further improvements. 

One of Kyoto Ceramic's main rivals 
is NGK Spark Plug. Last year, that 
company demonstrated a 50-cc (three 
cu. in) single-cylinder, two-stroke 
gasoline engine, the parts of which 
were virtually all made from ceram- 
ics. Only the bearings and a few small 
parts were metal—cylinder, head, pis- 
ton, connecting rod, and crankshaft 
were all made from silicon nitride. 
The crankcase was made with alumi- 
na. The use of alumina gives an in- 
kling of NGK Spark Plug's back- 
ground: Alumina is the material used 
for spark-plug insulators, which the 
company makes by the million—some 
20 million a month, in fact. 

But NGK Spark Plug is working 
mainly with silicon nitride for engine 
parts. Research is headed by Hisao 
Banno, who says: "Silicon nitride has 
higher shock resistance than silicon 
carbide—and greater strength at up to 
900 degrees C (1,652 F). But as with 
all ceramics, the problem is: How do 
we guarantee durability?" 

Banno thinks the answer may be 
found in the manufacturing method. 
The basic process of making ceramic 
parts is to squeeze powder to the de- 
sired shape—a preform--and then to 
heat it in an oven so it's sintered into 
a strong, solid component. The prob- 
lem is that pores develop during sin- 
tering. The solution: Pressurize the 
preform while it's sintered. This is 
called gas sintering. 

"We sinter the parts in a furnace at 
a pressure of 200 atmospheres (2,938 
psi),” explains Banno. The gas in the 
chamber is nitrogen and the tech- 
nique can be used to produce strong 
parts of complex shapes. “We are still 
developing the process,” he added, al- 
most apologetically. “Once we get it 
refined, though, we'll be able to 
produce many ceramic parts easily in 
great quantities." 

Competing with NGK Spark Plug 
and Kyoto Ceramic and their silicon 
nitride is NGK Insulators and its ce- 
ramic of choice, zirconia. NGK Insula- 
tors is working with Cummins En- 
gines of Columbus, Ohio, on quite a 
different concept. Instead of relying 
on the ceramic to withstand all the 
mechanical stresses, the company 
uses the material only as an insulat- 
ing blanket-the engine structure is 
cast iron. 

This requires a ceramic with some 
characteristics compatible with cast 
iron, especially rates of thermal ex- 
pansion. When heated, both metals 
and ceramics expand, but metals ex- 


pand much more. For example, cast 
iron expands at five times the rate of 
silicon nitride. If you pushed a silicon 
nitride cylinder tightly into a cast- 
iron sleeve, then heated the assembly, 
the cylinder might drop out. 

МОК Insulators has developed a 
special version of zirconia called "par- 
tially stabilized zirconia," or psz. Its 
rate of thermal expansion is 80 per- 
cent that of iron, and it insulates bet- 
ter than silicon nitride. If it fits tight- 
ly in cast iron when cold, it remains 
that way when hot. 

The company expects to be able to 
supply psz components to engine 
makers by 1985, and it is talking of 
producing one million units per year, 
though it's keeping tight-lipped about 
the project. 

If NGK Insulators success is so 
close, why are Kyoto Ceramic and 
NGK Spark Plug unenthusiastic 
about zirconia? Says Kyoto Ceramic's 
Hamano: “Zirconia is a possibility, 
but its high-temperature strength is 
not good." NGK Spark Plug's Banno 
echoes these views, saying that it's 
not suitable for an all-ceramic engine, 
which is the aim of his company. 


More obstacles 


Even if the technical problems of ce- 
ramics are overcome, there is another 
hurdle, which may be partially over- 
come by new production processes. 
Says Yoshiteru Hamano, "The main 
problem with ceramic parts now is the 
cost. Temperatures of over 1,800 de- 
grees C (3,272 F) are needed for sin- 
tering, and there is a lot of grinding 
required." One bright spot is that less 
energy is needed to produce ceramics 
than steel—only 50 to 80 percent as 
much. But even if all the manufactur- 
ing difficulties can be overcome, Ha- 
mano concedes that lubrication at 
high temperatures is a "very severe 
problem that is yet unsolved." 

What do Japan's engine makers 
think of the future of ceramics? Nobu- 
hiko Kawamoto, head of research and 
development at Honda, is scathingly 
cynical. "We have tested many parts," 
he says, "but the engine seizes up long 
before it is possible to do any real du- 
rability work." He thinks that ceram- 
ics are likely to be used in piston en- 
gines only for specialized parts. 

And Ryoji Kihara, director of re- 
search and development at Isuzu Mo- 
tors, is not optimistic either, even 
though Isuzu is involved with Kyoto 
Ceramic in a project to develop ceram- 
ic engine parts. 

In the short term, however, the hy- 
brid metal-psz engine under develop- 
ment by NGK Insulators and Cum- 
mins looks like a good bet for a ceram- 


ic diesel. B 


Metal 
magic 
creates glassy steel with 
strange magnetic ability 


Ultra-fast cooling is 
the secret of a process 
that could save $1 billion 


By CHARLES A. MILLER 


At a closely guarded building on the 
outskirts of Parsippany, N.J., a daz- 
zling feat of modern metal technology 
takes place. White-coated technicians 
direct a stream of glowing, molten 
metal onto a rapidly spinning drum. 

Continued 


Amorphous alloy (left) is cast in continu- 
ous strips one to two mils thick. Its unique 
magnetic properties can cut core losses in 
distribution transformers (below). 


DRAWING BY GENE THOMPSON 


CASTING WHEEL 


In process developed at Allied, pre-alloyed molten steel is 
poured from induction furnace into feeder. Material is projected 


onto a rapidly spinning wheel, where it solidifies in one millisec- 


um cae чїз ep rS cum 
Е i = 
= a © — — 


Thermograph shows cool operation of Metglas transformer 
core (left). Energy losses are dissipated as heat in regular trans- 
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ond. The ribbon then passes through a feedback device, which 


monitors the strip and sends data to the casting-head controller. 
It then goes to winder to be packaged on spools for shipping. 


former (right). Metglas's core needs less energy to stay excited, 
thus may reduce annual distribution costs by $1 billion. 
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The metal cools at a rate of a million 
degrees per second. What spins off the 
bottom of the drum at upwards of 50 
mph is a narrow, ultra-thin strip look- 
ing like shiny aluminized-mylar foil. 
Its actually a noncrystalline steel, 
one of a revolutionary new breed of 
materials called amorphous metals, 
or metallic glasses. 

Unlike conventional metals, which 
have an organized crystalline struc- 
ture, amorphous metals have extraor- 
dinary properties that could: 

€ Make transformers more effi- 
cient and so improve the distribution 
of electricity, with savings of more 
than $1 billion per year nationwide. 

€ Improve the quality of electronic 
devices such as tape-recorder heads. 

® Increase efficiency of motors by 
reducing power losses in stators and 
rotors. 

© Improve knock sensors in auto- 
mobiles, thus leading to better fuel 
economy. 

® Enhance brazing foils for better 
turbine-blade fabrication. 

€ Improve the performance of 
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high-energy particle accelerators. 

All this from a new kind of steel? 
That's the consensus I found in talk- 
ing to research scientists from all 
across the country. Listen to Dr. J. C. 
Williams, professor of metallurgical 
engineering and materials science at 
Carnegie-Mellon University: "This 
[process] opens up a whole new set of 
dimensions in materials science, the 
limits of which are the imaginations 
of the people working with the ad- 
vanced technology." 

The world's prime supplier of amor- 
phous alloys is Allied Corp., which 
makes Metglas, a product used in an 
increasing number of high-technology 
products. At Allied's Parsippany 
plant I met with Don Raskin, who is 
group manager of Metglas-products 
applications. 

"A number of devices have been 
made using the amorphous metals 
produced at Allied," Raskin said, "in- 
cluding prototype transformers built 
by General Electric, Westinghouse, 
and others. That's a kind of milestone 
for us. We've been trying to get the 


rest of the world to believe that our 
material is as good as we think. There 
had been a lot of laboratory-scale 
work that showed the promise of the 
material, but it wasn't until trans- 
formers were built that people really 
became convinced. The problem was 
mainly, 'Well, it works in a laborato- 
ry, but does it scale up?' The answer is 
yes, it does." 

How is an amorphous metal made? 
Most methods involve bringing mol- 
ten material into contact with a rapid- 
ly moving—and cooler—substrate, 
which does not have to be very cold. 
Speed is the key: The rate at which 
the molten material solidifies must 
be faster than the rate at which it 
crystallizes. 

As Raskin explained, "At cooling 
rates of about a million degrees a sec- 
ond—starting with material at about 
a thousand degrees—you have a milli- 
second to do all your work. That's why 
these materials don't appear in na- 
ture.” And that’s why amorphous 
metals don't have the crystalline sub- 
atomic order common to all ordinary 


metals—they're cooled from liquid 
form so quickly that their atoms don't 
have time to rearrange themselves. 
The random structure of the molten 
state, in effect, is frozen in during 
solidification. 

The alloy, in ribbon form, is very 
thin, on average about one mil or so. If 
it were thicker, there would be no way 
to quickly get the heat out of its cen- 
ter—the desired properties would not 
be uniform throughout. 

Amorphous alloys are also quite 
abrasive. Ed Norton, a project manag- 
er at the Electrical Power Research 
Institute, sponsor of applied research 
on amorphous metals, gave me an ex- 
ample: “A normal carbide die on a 
punch would last about a half million 
operations with silicon iron. The same 
die used on an amorphous-metal alloy 
sheet would last only about 1,000 op- 
erations." 

Where the amorphous alloys—those 
with iron in the mix—really shine is 
in electromagnetic devices. Ferrous 
amorphous alloys are "soft" magnetic 
materials, meaning they're very easi- 
ly magnetized and demagnetized. In 
fact, they may be the "softest" mag- 
netic materials in existence. 

At Westinghouse, Harry Sheppard, 
manager of materials and manufac- 
turing technology, explained: "In a 
crystalline ferromagnetic material, 
the easy direction of magnetization 
depends on the orientation of crystals. 
So if there is no orientation of crys- 
tals, as in amorphous metals, then 
there is no one easy direction of mag- 
netization," meaning that all direc- 
tions are similar. Practically speak- 
ing, the magnetic flux doesn't have to 
fight as hard (use as much energy) to 
overcome the resistance to its flow 
when changing direction. 

That's significant, especially when 
designing such electrical devices as 
transformers. In the process of mak- 
ing a voltage change, the core of a typ- 
ical transformer is magnetized and 
demagnetized 120 times a second. Be- 
cause of this, there are electrical 
losses from hysteresis, eddy currents, 
and other less-understood phenome- 
na, given off as heat. 

Generally speaking, the total losses 
in modern transformers are less than 
two percent, which may not seem 
prodigal. But in a typical electrical- 
distribution system, where there may 
be four transformations of voltages, 
there is a two percent loss with each 
change. The more times it's necessary 
to transform voltages to get power 
from a generator to the end user, the 
more power is lost. With 40 million 
distribution transformers in use to- 
day, losses nationwide add up to bil- 
lions of kilowatt-hours. 


Said Allied's Don Raskin: "Just in 
distribution transformers, the losses 
in the transformer steel now used are 
estimated at 30 billion kilowatt-hours 
annually. If amorphous alloys were 
used, two-thirds to three-quarters of 
that loss could be prevented." 

Making a transformer with amor- 
phous metals is not without problems, 
however. "The material is substan- 
tially different from what both our de- 
sign engineers and our factory techni- 
cians are used to," says Dr. Lyman 
Johnson, head of the amorphous-met- 
al program at General Electric. The 
silicon steel used today in transform- 
ers is around 0.01 or 0.011 inch 
thick. There have to be seven or eight 
times as many layers of amorphous 
metal in a transformer, which brings 
up questions of handling—how to 
wind it, cut it, fit it. The material is 
very strong and hard, but for usein a 
transformer, it must be annealed. 
That makes it brittle; it then needs 
special handling so it doesn't break. 

Despite the problems, it's likely 
that amorphous-metal transformers 
will play a significant role in Ameri- 
ca's energy future. According to Ed 
Norton, "It will take several more 
years to fully investigate the uses of 
amorphous metals, but I expect to see 
transformers of amorphous metals on 
poles by 1989. And substation trans- 
formers could come sooner—by 
1986." 


Widespread uses 


Amorphous metals have many oth- 
er applications, as well: 


@ Brazing alloys are generally 


powdered nickel-base compounds, 
which have such problems as binder 
burn-off and shrinkage, plus possible 
joint contamination. Allied's process 
makes brazing foil in one step from a 
liquid, so there are no powdering 
steps, no binders—and the foil is duc- 


tile (normally, nickel-base brazing al- 


loys are brittle). The foils also offer 
better corrosion resistance and me- 
chanical properties. 

© Amorphous metals make excel- 
lent high-power switches. Imagine 
what would happen to your light 
switch if it had to handle a few million 
volts—or more. Turning on and off gi- 
ant electrical pulses is one of the prob- 
lems faced by designers of particle ac- 
celerators. Amorphous metals play a 
part in extending the life of such pow- 
er-handling equipment by eliminat- 
ing physical contacts. Magnetic 
switches control the huge currents in 
a pulse-forming network by holding 
off a pulse until the core saturates, 
then allowing the pulse to pass. There 
are no physical contacts or arcing ele- 
ments, so equipment lasts longer. 


® Amorphous metals can contrib- 
ute to automotive fuel economy, too, 
because they make good knock sen- 
sors. Some of the amorphous 
materials convert mechanical energy 
to electromagnetic energy more effi- 
ciently than any other material, in- 
cluding piezoelectric crystals. As vi- 
bration sensors, they're rugged, sensi- 
tive, simple, and ultimately cheap. 
The idea, developed in part by GM, 
works this way: An amorphous-metal 
sensor bolts onto the side of an engine. 
The sensor is designed to recognize a 
specific frequency, that of engine 
knock. When it "hears" that frequen- 
cy, the sensor generates a voltage in a 
coil surrounding it. The signal feeds 
into an on-board computer that re- 
tards the engine timing. 

® A new experimental thermal 
window shade uses a thin amorphous- 
metal ribbon on its edges to hold it 
against magnets taped along the win- 
dow trim. Why use an amorphous 
metal? There are no other "soft" mag- 
netic materials with good mechanical 
properties. If bent, a good nickel-iron 
stays bent—it doesn't spring back. Àn 
amorphous metal can be made so that 
if it's folded over on itself, just short of 
creasing, it will spring back to its 
original shape. 

® TDK, licensed by Allied, sells 
amorphous-metal recording heads for 
tape decks. These heads pick up and 
play back with more clarity than Per- 
malloy or other types of magnetic 
heads, thanks to a minimum of mag- 
netic distortion. | 

® Amorphous-metal applications 
may show up, too, in electric motors, 
for rotor and stator cores, where en- 
ergy savings could be even more dra- 
matic than in transformers. Emerson 
Electric is investigating the use of 
amorphous metals in motors, though 
the mechanical hardness of the mate- 
rial could make a breakthrough diffi- 
cult to achieve. Again, cutting the 
material wears out dies very quickly, 
so a way must be found to cast it di- 
rectly in the desired form. But it’s 
worth the quest: In some cases, the 
cost of operating some large industri- 
al motors could potentially be reduced 
by $1,000 a year. ; 

Allied has been able to lower th 
price of amorphous metals drastically 
in a short time. In 1978, it sold re- 
search quantities for about $300 a ki- 
logram. Early this year the price was 
$20 a kilogram, in volume. Allied ex- 
pects the cost to come down to $4 in 
the near future, which is necessary if 
amorphous metals are to compete 
with other materials. That works out, 
considering production runs mea- 
sured in miles, to about a penny a 
foot. 
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New eye in Space: 


Landsat- 


New high-resolution images and | Earth-watching satellite, Land- 
hiah-speed data trai isei |,  sat-4 orbits 438 miles up. Like 

Igh-spee ata ransmliss ion other Landsats, the satellite | 
reveal the Earth's hidden riches 


“з 
; has a Multispectral Scanner; 
its mounted just forward of 


the two small, cymbal-shaped 
By DICK YOST | | antennas. These tra nsmit data 
ILLUSTRATIONS: GE SPACE CENTER — A to Earth from both the Scan- 

ner and the new Thematic 

Of all the rugged cliffs in the Rockies, which ones hold | | cst monnier 27 pr ало En 
secret stores of gold-bearing ore? And of all the flat plains \ Landsat moves out of range of 
in Texas, which ones conceal pools of oil? To answer these Қ an Earth station, the high-gain 
questions, prospectors and wildcatters once labored across antenna atop the boom takes 
the West, laden with tools and supplies. Today’s treasure | | over. It transmits data directly 
hunters have a new tool—a sharp-eyed satellite called to a communications satellite 
Landsat-4. | orbiting the equator. 


Orbiting Earth from pole to pole, the satellite transmits 
detailed images of the terrain it passes over. It can produce 
a 13,225-square-mile (34,225 km”) view of practically any 
spot on Earth. 

Continued 
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^ LANDSAT- 
ORBIT 
DIRECTION 


B, TELESCOPE OPTICS 


SILICON | 
DETECTORS DETECTORS 
AND FILTERS AND FILTERS 
BANDS 4 
3 
2 BANDS 5 
1 6 
7 


DETECTOR ARRANGEMENT 


Gathering Earth light, the Thematic 
Mapper's scanning mirror flashes im- 
ages from points spanning a wide rib- 
bon of Earth. The images are beamed 
through a telescope and relay mirrors 
onto filters for each set of wavelengths 
ог spectral band scanned. Each filter is 
backed by an array of photodetectors 
that measures the intensity of the re- 
flected light. Since there are 16 detec- 
tors for each (except for band 6, which 
has a lower resolution), the oscillating 
mirror scans 16 lines in one seven-sec- 
ond sweep. The detectors "see" each 
line as a series of points or pixels. Each 
pixel represents the total light reflected 


— from an area 30 meters (about 98 feet) 


across. Landsat images transmitted by 
the Thematic Mapper contain 300 mil- 


WIDTH OF EARTH „А 


“. AREA SCANNED 
185 km (6320 pixels) 


ORBIT 
DIRECTION 


SCAN DIRECTION 


RESPONSE 


0.3] VISIBLE LIGHT 1 


lion pixels—the Multispectral Scanner, 
with coarser resolution, transmits only 
32 million. The new instrument also has 
greater sensitivity. Pixels in a Thematic 
Mapper image represent 256 brightness 
levels, compared with 64 levels in a 
Multispectral Scanner image. Computers 
translate these brightness levels, or 
shades of gray, into rich shades of color 
that better reveal landscape details. 


VEGETATION 


SOIL 


3 


WAVELENGTH IN MICROMETERS 


MULTI-SPECTRAL SCANNER BANDS 


A. ^ THEMATIC MAPPER BANDS 


Plants, soil, and water respond to sun- 
light in different ways, each absorbing 
some wavelengths and reflecting others 
with varying intensity. Landsat's scanners 
identify objects by these patterns. Healthy 
vegetation, for example, is revealed by 
the green detector on the Multispectral 
scanner (spectra diagram), which picks 
up light in the 0.5-0.6 range. The Themat- 
ic Mapper has two detectors for this 


range, so it can identify a variety of simi- 
lar plants. Mapper band 5 separates 
clouds from snow. It also measures plant 
moisture, so reveals drought damage. 
Band 7 (a latecomer added for geologists) 
detects deposits of mineral-rich clays. 
Band 6 is only one that doesn't monitor 
reflected sunlight. It detects heat emitted 
directly by objects, so can identify "fever- 
ish" plants and other heat sources. 
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Streets of Detroit crosshatch the city (top) and sediment swirls 
along its shores in this image transmitted by the Thematic Map- 
per aboard Landsat-4. Three views of Maryville, Tenn. (above, 
taken by a simulator aboard a research plane), dramatize the 
differences in resolution. At 80 meters (right)—the resolution of 
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the Multispectral Scanner-the city looks like a rough mosaic. 
Thirty meters (the Thematic Mapper's resolution) sharpens the 
focus, revealing the street grid—a boon for urban planners. Su- 
per-sharp images with 10-meter resolution will be sent by 
France's SPOT satellite, planned for orbit in the late 1980's. 


The first Landsat, launched in 1972, was called ERTS, 
for Earth Resource and Technology Satellite [PS, Feb. ’74]. 
Two more satellites were orbited (in '75 and ’78), and the 
name was changed to the more euphonic "Landsat." 

Over the decade, a multimillion-dollar industry evolved 
among users of Landsat data. To upgrade the system, a 
fourth Landsat was launched last July 16. But unlike ear- 
lier versions, the new satellite carries two different imag- 
ing instruments. 

One imager, the Multispectral Scanner, will keep the 
steady stream of regular Landsat data flowing to resource 
managers around the world. The second instrument is 
making its test flight. This advanced scanner is called the 
Thematic Mapper because it can produce "theme maps" 
highlighting farms, forests, or mineral resources of an area. 

The Thematic Mapper makes Landsat-4 even more use- 
ful than earlier resource satellites. Already, Landsat-4 is 
transmitting sharper, more detailed images. The new sat- 
ellite can also "see" more than its predecessors. It should 
reveal previously hidden, or at least hard-to-find, re- 
sources—such as oil, gas, and precious minerals. And 
Landsat-4 will deliver this sought-after data faster than 
earlier satellites could. 


Recording reflected light 


Landsat imagers collect light energy reflected from 
Earth directly beneath the satellite. Breaking the scene 
below into millions of points, the imagers measure the 
brightness of each point. Landsat's electronics convert 
these brightness points (called pixels, or picture elements) 
into digital data for transmission to Earth. 

Reproducing an array of pixels generates a light-dark 
image of a large patch of Earth. Computer processing 
translates the image into a many-hued picture. But the 
colors are surprising. À Landsat image looks nothing like 
Earth photos taken by shuttle astronauts. 

Because Landsat passes the Earth light through filters, 
the final image is multispectral—it shows the scene as it 
appears at different wavelengths. What's the use of this? 

When sunlight hits an object, some wavelengths are ab- 
sorbed and others are bounced back. The object's chemical 
makeup determines what spectra are reflected. We call 
this reflected light "color," of course, but our eyes can't 
discriminate the subtle differences among all the wave- 
lengths reflected. 

Landsat can. Its imagers sort out the "spectral signa- 
tures" of different Earth features—soil, water, and varying 
types of plants. Since the imagers can detect many more 
wavelengths than we can, Landsat produces a picture of 
Earth not even the keenest eye could see. 

If we could "see" in infrared, for example, forests would 
be tomato-colored. That's because chlorophyll has a much 
brighter reflectance peak in the near infrared than it does 
in the green wavelength of visible light. And if we could 
see in the thermal infrared band, we could pick out dis- 
eased trees in the forest. (Plants get fevers too.) 


А versatile view 


The Multispectral Scanner detects four spectral bands 
sensitive to variations in plant chlorophyll and plant bio- 
mass. Such data are useful for monitoring land use. 

But the new Thematic Mapper detects seven spectral 
bands (see diagram). The extra bands provide more infor- 
mation. The Mapper is sensitive not only to vegetation—it 
can also identify some minerals. It can tell the difference 
between ordinary dirt and clay with a high mineral con- 
tent. Such clays often signal the presence of valuable min- 
erals. The Mapper will also be able to discriminate be- 
tween clouds and ground snow cover—a key distinction for 
crop forecasters. 


SCANNING-MIRROR 


MULTIPLEXER ASSEMBLY 
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PRIME FOCAL PLANE 


| THERMAL- 

RELAY OPTICS CONTROL LOUVERS 

А powerful sensor, the Thematic Mapper focuses reflected light 
through high-resolution optics (see previous diagram). The sen- 
sor is mounted on the Landsat satellite so the radiative cooler 
faces outward to deep space. Detectors for three infrared spec- 
tral bands аге housed in an insulated container attached to the 
cooler. The other detectors are mounted at the prime focal 
plane. The electronics module converts the light energy regis- 
tered by each detector to digital signals for transmission to Earth. 


And though four of the Mapper's bands are similar to 
those detected by the Scanner, the Mapper's bands are nar- 
rower. They can detect finer differences between light re- 
flected by related objects. Where the Scanner can distin- 
guish between pine forests and hardwood ones, for exam- 
ple, the Mapper will show different species of pine. 

The Thematic Mapper also produces images with a 
sharper resolution than older scanners. Each pixel in an 
image produced by the Multispectral Scanner represents 
an area of about 262 feet (80 meters). With this resolution, 
the Scanner can pick out fields about 40 acres in size. 
That's like being able to see New York's Shea Stadium 
from downtown Detroit. By contrast, the Mapper has a res- 
olution of about 98 feet (30 meters). Each pixel stands for 
an area the size of a baseball diamond. This improved res- 
olution should increase accuracy in identifying small 
fields and forest stands down to about 10 acres. 

The clearer views the Mapper transmits will also get to 
users faster than data from earlier Landsats. Among the 
major weaknesses of the earlier Landsats were the tape 
recorders used to save data when the satellite was out of 
an Earth station's range. Too often, the recorders failed. 

Landsat-4 has no tape recorders aboard. Instead, data 
will be beamed directly to one of two Tracking and Data 
Relay satellites [PS, March '78]. Stationed in geosynchro- 
nous orbit, these satellites can instantly retransmit the 
data to a ground station at White Sands, N.M. From there 
the data will be retransmitted, via a domestic- 
communications satellite, to the main receiving station at 
Goddard Space Flight Center in Maryland. 

Previously, it took weeks for users to acquire data. With 
the new system, it will take several days. 

The first Tracking and Data Relay satellite will be 
launched next January aboard the shuttle. Until then, 
Goddard researchers will work with limited amounts of 
Mapper data. They'll start processing 200 Scanner scenes 
and one Thematic Mapper scene a day. By 1985, research- 
ers hope to process 100 Mapper scenes a day. 

Landsat transmits these scenes at a rapid 85 megabits 
per second (compared with 15 for the Scanner). The re- 
searchers just hope their computers can keep up with the 
fast-changing views sent by our new eye in space. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


2,081-mpg VW 

Top prize in a recent German 
mileage marathon went to a 
63-pound Volkswagen entry, 
the Economymobile. Driven 
by a 91-pound VW secretary, 
the vehicle achieved 2,081 
mpg. The car, with an ultra- 
low 0.15 drag factor, is pow- 
ered by a 25-cc direct-injec- 
tion diesel. 


Engineering copier 
Xerox's new 2020 copier han- 
dles engineering or architec- 
tural drawings up to 24 by 36 
inches. The copier offers size- 
for-size printing, half-size re- 
ductions, and 63 percent re- 
duction that shrinks 22-by-34- 
inch originals to 14 by 22 
inches. Price: $17,750, or 
about $335 a month rent. 


Ball-bearing quartz 
Shown several times actual 
size, Mat-Tech ll is the first 
watch movement to combine 
quartz electronics with preci- 
sion ball bearings at key piv- 
ot points, says Johnson Mat- 
they Time (50 Vision Blvd., E. 
Providence, R.I. 02914). New 
platinum watches cost $1,500 
to $15,000. 


Bent handle 


Developing tennis elbow? A 
unique 19-degree bend in the 
Gripper racket handle can 
dramatically reduce ball-con- 
tact shock, and needs about 
80 percent less grip pressure, 
claims CCS Products, 2401 
Plum Grove Rd., Suite 200, 
Palatine, Ill. 60067. 
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Quick-turn F-16 
Unusual mini-wing flight-con- 
trol surfaces, located below 
the cockpit of this experimen- 
tal F-16, enable it to make 
fast flat turns without bank- 
ing. The twin canards, with 
other control surfaces, enable 
the fighter to turn and fire at 
targets quickly. 


„л 


Pool heater 


No pumps, tubing, or solar 
panels—Solar 100 Mats just 
rest on the bottom of your 
pool, says the maker. Each 
interlocking mat has 56 semi- 
spherical plastic chambers 
that absorb solar energy to 
heat water. IGN Inc., 71 
Ethan Allen Highway, Ridge- 
field, Conn. 06877. 


Giant dome 


The world's largest clear- 
span aluminum dome houses 
the world's largest airplane, 
the Hughes "Spruce Goose" 
flying boat. Located in Long 
Beach, Calif., the PPG Dura- 
nor protected dome rises 130 
feet and has a base diameter 
of 415 feet. It will open to the 
public in July '83. 


Concrete collector 


Glass-reinforced concrete 
promises low-cost solar col- 
lectors, according to SRI In- 
ternational (Menlo Park, 
Calif.). The material is cheap- 
er and lighter than metals. 
And aluminized polyester 
film can be sprayed on to 
create a reflective surface. 


Jet-launched 


spacecraft 


A reusable spacecraft that is 
launched from atop a modi- 
fied 747, then propels itself 
into orbit, and lands like a 
glider? It's feasible by 1988, 
says Boeing. The space vehi- 
cle could operate with or 
without a crew. Air Force jet- 
liners could be kept on run- 
way alert. 


Kit cabin 

Need a low-cost recreational 
home? Some perspiration 
and $2,800 give you Wilder- 
ness One, a do-it-yourself 
cabin from a kit. The 12-by- 
16-foot cabin can be built by 
two people in four or five 
days, says Wilderness One, 
С.Т.І., 507 Navarino St., Algo- 
ma, Wis. 54201. 


Ford Sierra 
Sleek styling from Ford's 
Probe Ill, a 21st century de- 
sign exercise [“Р5 Car of the 
Year 2000," May], has been 
adopted for the firm's Euro- 
pean Sierra hatchback. The 
rounded shape provides a 
0.34 drag coefficient, far low- 
er than today’s 0.44 average. 
The car boasts seven engine 
options. 
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Undersea crawler 


No driver's seat needed—this 
undersea tractor is remotely 
controlled. A tether carries 
TV pictures of the seabed to 
shipboard operators. Twin- 
ducted props propel it as it 
plows trenches in the sea 
floor. Then hydraulic 
"hands" lay cable for British 
Telecom Co. 
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Solar tracker 


Parabolas replace panels in 
the Solartrac system. Elec- 
tronically controlled antennas 
follow the sun, focusing en- 
ergy onto a receiver. А work- 
ing fluid transfers heat to 
water-storage tanks. Dual- 
axis drive is accurate to Vs 
degree, says Solartrac (Box 
670, Beacon, N.Y. 12508). 
$4,500- $9,000. 


Pannier protectors 
Waterproof bike panniers 
work until there's a real del- 
uge. Then rain can soak 
through the seams. Pannier 
rain covers by Eclipse (Box 
7370, Ann Arbor, Mich. 
48107) add another protec- 
tive layer. Both covers fold to 
fit into one pannier's smallest 
pocket. Price: $16 a pair. 


Attention getter 


Ten signal flares and a re- 
volver fit into this five-inch- 
long, crush-proof case. The 
tiny gun shoots bright-col- 
ored flares 70 ft. into the air, 
says the maker (T&M, 1402 
Laurel Avenue, Hollywood, 
Calif. 90046). The Emergency 
Signal Kit weighs three 
ounces, costs $40. 


Tandem plane 


Updated propellers work with 
conventional tail jets to pow- 
er this modified Gulfstream-2 
executive jet. Lockheed-Geor- 
gia Co. built the research 
plane for flight tests of 
NASA's new 10-blade, nine- 
ft. propfan system [PS, Aug. 
'81]. It may lower fuel costs 
for planes in the 1990's. 
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\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Brilliant sounder 
The bright-blue LCD display 
on this sounder is easy to 
read even in glaring sunlight, 
claims Kenyon (Box 308, 
Guilford, Conn. 06437). The 
DS-1000 has a range of 300 
ft. with audible and visible 
alarms. These can be preset 
for a six- or 12-ft. range. An 
adjustment changes the read- 
out to fathoms or meters. 


Hideaway cleat 


Push-down cleat stays flat till 
you need it, then pops up on 
stainless-steel springs. An in- 
terlock distributes stresses to 
the boat. This makes the 
cleat stronger than conven- 
tional ones, says Meacham 
(7842 Commerce PI., Saraso- 
ta, Fla. 33580). The $80 cleat 
handles '-in. line. 
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Кіа сапое 


Designed for easy paddling, 
this fiberglass trainer has a 
stern control fin. A water-lev- 
el sponson adds extra stabili- 
ty. Two sturdy children 
should be able to portage the 
50-Ib., 77-й. long craft. Price: 
$350 from Venture-Highlite, 
R.R. 5, Hwy. 14, Greer, S.C. 
29651. 


Versatile sloop 


Cruise offshore, poke about 
in shallows, or skim along at 
12 knots. Innova 26's planing 

hull, retractable rudder, and 

six-ft., 1,000-Ib. swing keel 
make it possible, says Innova 
(Box 124, Croton-on-Hudson, 

N.Y. 10520). Foam-core con- 
struction makes it sink resis- 

tant. Price: about $22,000. 


Plate mounts 


How do you mount registra- 
tion plates on a rubber inflat- 
able? Snap a shock cord 
around these heavy-duty 
neoprene brackets and the 
plate is secure, says Recmar 
Marine Corp. (17875-B, Sky 
Park N., Irvine, Calif. 92714). 
The $6 plate attachment kit 
includes fasteners and spe- 
cial adhesive. 
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Wind tracker 


Windsurfers and Sunfish 
skippers can sharpen sailing 
skills with Track-N-Tack. A 
color-coded display shows 
the best windward course. 
The dome-top heel indicator 
helps find the best angle for 
downwind tacking. The easily 
mounted guide costs $34.50. 
Aqua Meter, 465 Eagle Rock 
Ave., Roseland, N.J. 07068. 


NhatsNew 
IN TOOLS 


BY V. ELAINE SMAY 


Expandable lathe 
The bed on this new lathe 
from Rockwell splits down 1 gg <a € “| ml. E. 
the center. Open it, and you Е ies ee — ail А _ a EM | 5, 

сап insert accessory sections | l7 С | XS * 
to work on long stock. The 
standard bed takes 11-by-36- 
in. stock; 16-in. inserts can 
be added as needed. Price of 
the lathe: $350. 


One-hand ratchet Electric roller 


Changing the ratchet direc- You'll speed paint jobs—roll- 
tion of Stanley's Flip-Drive on or spray-on—with the 
wrenches takes only a touch Power Painter/Roller from 

of the rocker switch—a one- Wagner (Box 9362, Minneap- 
hand operation. Wrenches olis, Minn. 55440). The sta- 
come in Ya-, %-, and ';-in. tionary pump feeds paint to a 
sizes; they're sold alone, or roller or spray gun (not 

in sets with sockets and ac- shown) through a 25-ft. hose; 
cessories. extensions are available. The 


unit costs $400- $500. 


Planer-jointer 
This power planer with stand 
converts to a bench-top joint- 
er. The Black & Decker 7696 
Surface Planer/Jointer cuts 
rabbets (to *^e-in. depth), 
chamfers, and replaces sev- 
eral hand planes, says B&D. 
Cutting width, 3%-in.; depth, | $259 y 
0.02 in.; price, $60. Т 1 Lll 


Low-vibe saw Compact cordless 
The twin-cylinder engine on Lightweight (177 Ibs.), low- 
the CST-600EVL chain saw cost ($35) Model 2000 power 
has one-tenth the vibration of screwdriver is a heavy-duty 
single-cylinder engines, says performer, according to Skil. 
Echo, Inc. (3150 MacArthur You flick a switch to reverse 
Blvd., Northbrook, 111. 60062). the direction of rotation. The 
Horizontal pistons fire simul- nicad battery recharges in 
taneously and in opposite di- three hours. One slotted and 


rections to offset each other's one Phillips bit are included. 
momentum. 
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NNhatsNew 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Quick filler 


Got a crack in your basement 
or patio? You can fix it with 
Epoxy Putty-Paste, claims 
United Resin Corp. (14570 
Barber, Warren, Mich. 48093). 
The dripless plastic resin 
must be used within four 
minutes after mixing; it can 
be sanded and painted after 
15. Price: $8. 


Soft ceramics 

Lay ceramic tiles atop an un- 
even floor? A foam underlay- 
ment makes it easier, says 
Focus Ceramics (Weybridge, 
Surrey, England). In the Laze- 
moflex system, a rubber- 
based adhesive is spread on 
the foam, permitting subfloor 
expansion. Ceramic tiles are 
laid in the adhesive. 


Modular swing set 


You could suspend a small 
car from the frame of this 
backyard swing set, says 
Wooden Environments (1890 


Evergreen Ave., Speonk, N.Y. 


11972). Made of rot-resistant 
pressure-treated wood, the 
set is guaranteed against de- 
cay for 10 years. The compo- 
nents shown cost $975.79. 


Room stretcher 

It's twice as big as ordinary 
mirror tiles. So the new 24- 
in. Mirro-Tile should be twice 
as easy to put up. Mounting 
larger squares means fewer 
edges to align and less 
chance of split reflections. 
Price for two: $12.19. Hoyne 
Ind., 60 Gould Tower, Rolling 
Meadows, Ill. 60008. 


Smoke light 

A smoke alarm shrills—and 
this emergency light clicks 
on. Its yellow-tinted lens di- 
rects the light beam at a 45- 
deg. angle, making it easy to 
see through smoke. The $15 
battery-powered Code One 
light mounts on the wall. 
Jameson Home Prod., 2464 
Wisconsin Ave., Downers 
Grove, Ill. 60515. 


Quick tap 
Forget junction boxes. To in- 
stall the NM Cable Tap, strip 
off each cable's outer insula- 
tion and press the wires be- 
tween insulation-piercing | 
contacts (above left). Plug the 
plastic modules together and 
you've connected the cables 
(right). AMP (Valley Forge, 
Pa.) makes it for $5. Е. 
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Nhars New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Video for business 
This projection system 
produces a six-ft. video pic- 
ture with up to 50 footlam- 
berts of light—that's a big, 
bright TV image, but it's not 
for your living room. The 
Sony KP-7240 is an industrial 
model specifically designed 
for large audiences and busi- 
ness meetings. $4,180. 
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Shirt stereo 

According to its maker, Mura, 
it's the world's smallest 
FM/FM-stereo receiver: The 
Executive weighs just 2.5 
ounces and measures % by 
2e by 37s inches. The radio, 
including its %-ounce ear- 
phones, easily fits in your 
shirt pocket. It's $70. 


Disc stacker 


Your computer automatically 
organizes data on a disc. 
Great—but what organizes 
the discs? Try the Disk-O- 
Tier from ETS, Box 651, Wil- 
loughby, Ohio 44094. The 
smoked-plastic rack holds 11 
small or large discs for a 
good view of their labels. 
Two for $19. 
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Dot-matrix printer 


Plug the MW100 printer 
directly into your Timex Sin- 
clair computer, and the print- 
outs you get will be clear and 
easy to read, says its maker. 
It uses plain paper and a dot- 
matrix print head. Made by : 
Mindware, 70 Boston Post 
Rd., Wayland, Mass. 01778, 
it's $120. 


Mouse tap 

Tap those buttons, and the 
cursor on your computer's 
video screen instantly moves 
to any position. With the 
right software you can draw 
pictures, move blocks of text, 
or choose menu items. The 
Mouse is made by Random 
Access, 246 Highland Rd., 
Pittsburgh, Pa. 15235. $650. 


Super batteries 


These Gelyte 12-volt power 
packs replace conventional 
rechargeable batteries for 
faster recharge and longer 
operating time. One for your 
VCR ($70) lasts up to three 
hours on a 16-hour charge. 
They're made by SAFT Amer- 
ica, 931 Vandalia St., St. Paul, 
Minn. 55114. 


Outercom 

All home intercoms allow 
communication between 
rooms. But this one, made by 
Nutone (Madison and Red 
Bank Roads, Cincinnatti, Ohio 
45227), also gives you 
communications between 
houses. And you can answer 
the phone from up to 20 re- 
mote stations. Including 
AM/FM, it's $546. 


Hitch cover 

Protect your shins from 
bumps-and your trailer hitch 
from the weather—with a soft 
vinyl cover from BP Enter- . 
prises (Route 2, Viking Lane, 
De Pere, Wis. 54115). Hitch 
Guard comes in 2-in. ($3.79) 
and 2'z-in. ($3.89) sizes for 
Class 1 and 2 hitches. 


FOR YOUR CAR 


BY JACK KEEBLER 


Powerful wrench 


Black & Decker's v;-in.-drive 
electric impact wrench devel- 
ops 120 ft.-Ibs. of torque to 
make quick work of tire 
changes and bolt removals. 
The tool features convenient 
forward and reverse opera- 
tion and is double-insulated. 
Its 10-ft. cord plugs into 120- 
V outlets. Price: $97.48. 


Pickup cover 

Box Top bolts to your pick- 

up's bed in minutes to pro- 

vide the security of a locked | 
trunk, says Viking Formed 
Products (Box 725, Middle- 

bury, Ind. 46540). Made of 

lightweight fiberglass and 

aluminum, it opens from 
either side for easy access. 

Price: $350. 


Tiny reminder 
Forgetting to turn your head- 
lights off on a rainy or fogay 
morning can cost you a ser- 
vice call or leave you strand- 
ed. This tiny buzzer sounds if 
you turn the ignition off and 
leave the lights on. It's $9.95 
from Warren Imports, 725 
Mills Rd., Don Mills, Ont., 
Canada M3C 157. 


See-through slats 


Metal louvers keep hatch- 
back cars cool inside, but 
they can cut rear vision. 


Tool cart 
Tired of stooping and stretch- 


ing to reach screwdrivers and 
wrenches? Roll the Crafts- 
man Tool Caddy up to the 
work area and adjust the tray 
height to put things within 
easy reach. It adjusts from 17 
to 40'5 inches. Sears sells the 
caddy for about $90. 


Bolt-on Parts, Inc. (Box 1031, 
Woodland, Calif. 95695) 
solves the problem with 
smoked-acrylic louvers that 
screen out much of the sun's 
rays without creating blind 
spots. $210. 


DECEMBER 1982 | 71 


10 hot new planes—and a 
$6450 kit motorglider that 


flies all day 


on a galion 


of gas 


From ultralights 
to commuter craft, they 
seek fuel efficiency 


By BEN KOCIVAR 


In the Los Angeles suburb of Monte- 
rey Park, Calif., police are flying air- 
borne patrols using ultralight air- 
craft, the motorized fabric-wing craft 
[PS, Jan.] now drawing thousands of 
new fun flyers. The cops can buzz to 
any city location in a few minutes. 
And the ultralights, which cost less 
than cars, take only about $5 an hour 
to operate. That compares with up to 
$500 per hour for a helicopter. 

‘But recreational flyers may value 
more highly how long they can stay 
aloft without refueling than they do 
operating costs. And the Monerai sail- 
plane-motorglider (cover and facing 
page) represents new highs in perfor- 
mance. Fill its one-gallon tank with 
gasoline, take off (without a tow 
plane), and you can remain airborne 
all day. You just rev up the 22-hp en- 
gine once in a while to skip from one 
thermal to another. 

The Monerai’s 39-foot wingspan 
and sleek, lightweight engine offer 
daring designs for maximum perfor- 
mance from a recreational aircraft. 
But such exotic new plane designs 
aren't that unusual, as I discovered 
this year at the big air show in Hano- 
ver, Germany. The reason: soaring 
fuel costs, which have devastated ma- 
jor airlines. | 

“I remember when planes were con- 
sidered better if they flew faster," 
Klaus Mindner, a Luftwaffe jet-fight- 
er pilot, told me away from the buzz 
and roar of engines. "But the designs 
you're seeing here have a new mis- 
sion—to keep flying costs down." 
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The fuel-efficient designs I saw 
ranged from the ultimate—a solar- 
powered electric-motor craft—to more 
practical short-haul commuter airlin- 
ers. New approaches include the use 
of lightweight, computer-designed 
wings; composites instead of heavier 
metal; and unusual aerodynamic fea- 
tures for enhanced maneuverability. 

The Monerai, with wings like a 
mini U2 spy plane, is a paragon of 
things to come in aircraft design. А 
Monerai starts as a kit at the Monnett 
Experimental Aircraft Co. in Osh- 
kosh, Wis. The motorglider, with its 
aluminum-covered wings and fiber- 
glass-pod fuselage, can be assentbled 
in about 400 hours. 

Wing-tip extenders 

Monnett's latest modification to the 
Monerai: fiberglass wing-tip extend- 
ers that add about one yard to the 
sailplane’s span. The modification 
boosts the glide ratio from 28:1 to 
33:1. With a new KFM 107 engine, 
and the prop stopped in flight, this 
glide ratio drops to about 23:1. But 
that's as good as most basic gliders 
without engines. The company is also 
readying a feathering or folding prop, 
which would reduce wind resistance 
when the engine was not being used. 

John Monnett, designer and presi- 
dent of the company, is pleased with 
the extenders and new engine. "Re- 
sults on the factory prototype have 
been so positive we're releasing the 
modifications to owners slightly 
ahead of schedule," he said. 

The kit price for the Monerai, 
$3,950, is lower than the price for 
used sailplanes. For powered flight, a 
pod-mounted, two-cylinder, two- 
stroke engine is added to the fuse- 
lage top. This $2,500 power pack can 
be attached or removed depending on 


the kind of configuration you want. 


A quite different approach to fuel- 
efficient distance flying doesn’t use 
any fuel at all. Paul MacCready’s So- 
lar Challenger [PS, June ’81], Freddie 
To’s Solar One [PS, July ’80], and oth- 
er aircraft have demonstrated the 
concept of sun-powered flight. At 
Hanover I saw the first German solar 
machine, a plane with canard wings 
and a pusher-type prop. 

Gunther Rochelt, a 42-year-old air- 
craft designer from Munich, put 
$28,000 worth of solar panels on his 
Solair I. "To keep it light and strong, I 
made Solair I mostly of Kevlar," Ro- 
chelt told me. (Super-tough Kevlar is 
also used for bulletproof vests and 
clothing.) The aircraft's wing spar is 
20-mm Styrofoam covered with Kev- 
lar fiberglass. 

The 250-pound Solair I has a 53-foot 
main wing and 13-foot canard. Solar 
cells on these wings power an electric 
motor that spins an 8.7-foot, fold-back 
prop at a leisurely 450 rpm. Flight is 
almost totally silent. 

Powered ultralights with solar pan- 
els will remain rare until photovolta- 
ic-cell costs are reduced. But another 
new look is coming soon. A German 
version of the gasoline-powered Hum- 
mer ultralight—a kit from MaxAir 
Sports (Glen Rock, Pa.)—represents a 
significant change in these personal 
aircraft. German dentist Dr. Carl 
Booth of Oberteuringen, W. Germany, 
has devised a two-seater ultralight, 
available with foam-filled floats. It’s 
being built by MaxAir’s agent in 
Germany. 

"You're going to see lots more two- 
seater ultralights for improved safe- 
ty," says Bill Hanson, MaxAir’s direc- 
tor of operations. “Within one year I 
think every manufacturer will be pro- 

Continued 
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Giant wings and canard of Solair |, a new German design, are 
covered with solar cells to power its electric motor and prop. 
Prop blades fold back (insets) in gliding flight to cut drag. Wing- 
tip rudders set up drag on inside of turns. 


Two-seater ultralights, such as this variation on the familiar 
Hummer single-seater, are coming from many kit firms. Second 
seat makes in-flight instruction possible to improve safety. Op- 
tional floats on German model permit flights from water. 


Electric-start KFM 107 engine for Monerai motorglider (cover) 
makes airborne restarts feasible. Engine has smaller frontal area 
than previous engine to reduce drag and stretch fuel in one- 
gallon tank. Over 350 kits are under way or assembled. 
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Rugged Dornier turboprop can serve as commuter aircraft or in 


functions, now being planned, such as maritime patrol craft 
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Optimum fuel economy for regional airliners is goal for Saab- 
Fairchild SF-340, slated for its first test flight next year. 


ducing a two-seater, and it won't sim- 
ply be a matter of adding another 
seat. The whole plane must be 
strengthened.” 

In the U.S., MaxAir is also readying 
a two-seater. The kit will cost $5,500. 
The aircraft has a 40-foot wingspan, 
and you'll be able to choose between а 
three-cylinder, 20-hp engine and a 
hotter five-cylinder motor. These new 
two-seaters, unlike many foot-launch- 
able ultralights, can be flown only by 
a licensed pilot. 

Hanson estimates that some 6,000 
powered ultralights are flying. The 
growing popularity of these personal 


74 | POPULAR SCIENCE 


MER — x 2 
п ^ NM 


aircraft has inspired some big-name 
plane manufacturers to consider en- 
tering the market. 


Takeoff for ready-mades? 


Despite the fascination with ultra- 
lights, they're still dismissed as flying 
toys by some. А different direction in 
personal-plane design—toward great- 
er sophistication—is emerging from 
Grob-Werke. This German aircraft 
firm has produced some 2,000 compos- 
ite sailplanes and motorgliders [PS, 
Aug.]. Now, despite the setback of a 
prototype crash, it is starting to 
produce a sleek two-seater aircraft, 


equipped with bulbous-nose search radar and big bubble win- 
dows. New-technology wing was tested on Skyservant 128. 


Сес, 
DW. 


Deadly delta-wing drone has 6.6-foot wingspan and small push- 
er prop. Dornier's craft may serve as harassment drone. 


the G 110 with many unusual features. 

This fiberglass plane is powered by 
a 118-hp Lycoming engine with a new 
Hoffman constant-speed propeller. 
The G 110 can cruise economically at 
132 mph, its smooth, rivetless lines 
contributing to a miserly fuel con- 
sumption of only 4.6 gallons an 
hour. 

All-composite planes aren't new. 
Burt Rutan has created exciting de- 
signs [PS, Aug. '81; May '82] with 
these supertough, lightweight 
materials. His planes, however, are 
aimed mostly at build-it-yourselfers. 
Grob-Werke will turn out complete fi- 
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Swedish fighter will greatly enhance its maneuverability. 


berglass G 110's from its assembly 
lines. And a more powerful version, 
the four-seat G 111, may be ready in a 
few years. 

Fuel efficiency for small, private 
aircraft such as the G 110 is certainly 
welcome. But for major airlines and 
short-haul commuter firms, efficiency 
is more than just welcome—it’s vital 
for economic survival. Some 5,000 
new turboprop planes with 15-to-100- 
passenger capacity may be built by 
1990. Here are some of the new planes 
commuter airlines are eyeing: 

9 The SF-340 is a joint U.S.-Swed- 
ish twin-turboprop aircraft designed 
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as a 34-passenger regional airliner or 
16-passenger executive plane. To 
achieve low noise, it uses four-blade 
composite propellers. The 340 air- 
frame is designed for 90,000 takeoffs 
and landings—far more than current 
regional short-haul airliners. Cockpit 
avionics, with CRT's displaying vari- 
ous data, resembles readouts on the 
new Boeing 757 and 767 [PS, Nov.]. 

€ ATR-42's, somewhat larger than 
the SF-340, will carry 45 passengers 
and cruise at about 300 mph, with a 
range of about 900 miles. This twin- 
turboprop is a joint French-Italian 
project. | 
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on movable canards and 40 percent composite airframe. 


® The Dornier 228 from France, 
now flying, features an advanced 
wing [PS, Nov. '80] Its rivetless 
wings are cut from two-inch-thick 
aluminum sheets by computer-con- 
trolled milling machines. The milling 
technique for parts trims weight 15 
percent. The boxy, high-wing turbo- 
prop comes in 15- and 19-seat versions. 

These aircraft and others projected 
for the next decade appear in amaz- 
ingly varied designs. Whether from 
tinkerer's garages or the wind tun- 
nels of major aerospace firms, they 
are coming more and more to share a 
common goal—fuel efficiency. | 
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Experimental solar structure has panels of glass attached to a 
steel superstructure by redwood battens, which serve as ther- 
mal breaks (top). Diagram: Double-glazed walls have a special 
coating that reflects infrared radiation emitted by room-temper- 
ature objects yet admits most of the incident solar radiation. 
Glass roof is coated to reflect 60 percent of the incident solar 
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radiation. In summer, the space between panes is vented to dis- 
sipate the heat that is absorbed. Floor tiles (interior photo above) 
contain eutectic salts, which absorb solar heat. Above their 
phase-change temperature, the salts are liquid. As room temper- 
ature falls, the tiles give up heat. Eventually the salts crystallize, 
releasing latent heat. Masonry surfaces also store solar heat. 


A solar home without a 
southern exposure? This 
building shows the way 


By BOB HIRSHON 
PHOTOS BY GREG SHARKO 
DRAWING BY ADOLPH BROTMAN 


CAMBRIDGE, Mass. 
The Crystal Pavilion, the latest solar- 
heated test structure here on the cam- 
pus of the Massachusetts Institute of 
Technology, was carefully and pains- 
takingly ill-conceived. The all-glass 
structure's pitched roof is made of re- 
flective glass, rejecting the high-en- 
ergy rays of the midday sun. In the 
afternoon, the building shivers in the 
shadow of Solar Five, another MIT so- 
lar-heated prototype [PS, June '78]. 
While most solar-heated buildings try 
to take full advantage of all the sun's 
photons, the Crystal Pavilion artfully 
avoids them. 

Professor Timothy E. Johnson, 
principal research associate in the de- 
partment of architecture, and gradu- 
ate student Brian Hubbell designed 
the 490-square-foot structure to prove 
a point: that solar heating, usually 
limited to sunny locales, will work in 
areas where overcast skies are the 
rule—areas such as the Pacific North- 
west and much of Northern Europe. 
Rather than setting up shop in Seattle 
or Scotland, however, the MIT team 
simulated that kind of climate 
through building design. They orient- 
ed most of the glass to the north and 
east to capture mainly diffuse and re- 
flected sunlight. South glass was min- 
imized. The west wall is opaque, abut- 
ting Solar Five. 

The Crystal Pavilion uses new- 
technology materials, proved effective 
in Solar Five, to ensure that what so- 
lar energy does get inside spends the 
night—and several succeeding days 
and nights. Infrared-reflective glass 
traps heat in the building and special 
floor tiles containing eutectic salts 
store it. 

But while Solar Five shows what 
these materials can do under ideal 
conditions, the Crystal Pavilion tests 
them under adverse conditions. The 
goal: 100 percent solar heating as 
long as the outside temperature re- 
mains above 42 degrees F. And the 
sun is to provide most of the building's 
heat even during Boston's coldest 
winter months. 

The combination of IR-reflective 
glass and heat-storing floor tiles could 
make possible passive-solar houses 
without a southern exposure, Johnson 
maintains. 

The Crystal Pavilion's glass walls 


transmit 70 percent of the visible 
light (standard windows transmit 80 
percent) and 63 percent of the inci- 
dent solar energy (compared with 
about 74 percent for conventional 
double glazing). But they reflect 85 
percent of the long-wave infrared ra- 
diation emitted by room-temperature 
objects. Аз a result, the building's in- 
terior heats up via the greenhouse ef- 
fect: Mass within the structure ab- 
sorbs incoming solar energy, heats 
up, and slowly radiates that energy to 
the room as infrared radiation, which 
remains trapped within the IR-reflec- 
tive structure. 

The question most often asked of 
Johnson and Hubbell is: Doesn't a 
regular glass structure heat up in the 
same way? Isn't that what the green- 
house effect is? 

"The greenhouse effect as it is com- 
monly described is a hoax," answers 
Hubbell. "It assumes that regular 
glass traps infrared radiation. That 
simply is not true. 

"Of course, greenhouses heat up," 
he is quick to add, "but not because 
glass can't pass infrared. Green- 
houses heat up because solar energy 
transmitted through the glass heats 
up mass within the greenhouse, 
which emits infrared radiation, heat- 
ing the air. Since the glass enclosure 
prevents the warm air from blowing 
away, the greenhouse feels warm. But 
the old explanation that glass pre- 
vents the escape of infrared radiation 
is nonsense. It doesn't transmit it the 
way it transmits visible light, but it 
absorbs it like crazy and reradiates 
much of it back to the great outdoors. 
So the end result is the same." This is 
why greenhouses, especially those 
with little heat-holding mass inside, 
rapidly cool off when the sun goes 
down, Hubbell points out. 


Capturing and storing heat 


The Crystal Pavilion's IR-reflective 
glass, used for the inside pane of the 
double-glazed walls, was provided by 
Airco Temescal of Berkeley, Calif., 
and Guardian Industries of Carleton, 
Mich. It reflects long-wave infrared 
radiation because of a transparent 
coating of copper-tin oxide on one side 
of the pane [Wonder Windows," PS, 
April]. In addition, the double glazing 
is hermetically sealed—with argon 
gas instead of air between the panes. 
This reduces convective heat transfer, 
supplementing the effect of the re- 
duced radiation. Result: The Crystal 
Pavilion’s windows have nearly three 
times the insulating ability of conven- 
tional double glazing. 

Even with superior insulating glass 
all around, however, the building 
would lose its solar heat too quickly if 


it had no way to store it. The special 
floor tiles, made by Architectural Re- 
search Corp., Livonia, Mich., perform 
this function. The tiles are two-foot 
squares of polymer concrete with a 
core of phase-change salts. The salts, 
primarily Glauber’s salts, melt as the 
building heats up, absorbing large 
quantities of energy (220 Btu per 
square foot) as they change from solid 
to liquid. As the building cools, they 
freeze, releasing that stored energy in 
the form of heat. 

Chemically, the salts consist of so- 
dium sulfate, water, Cab-O-Sil (a sili- 
con dioxide thickening agent), borax, 
and sodium chloride. The phase- 
change temperature is 74 degrees F. 
Aging and settling problems previ- 
ously encountered with phase-change 
salts have been overcome by packag- 
ing thin layers of the salts in alumi- 
num-foil-covered plastic packets only 
Ys-inch thick. According to Johnson, 
that approximates the long dimen- 
sions of a single salt crystal. Salts 
packaged this way show no sign of ag- 
ing after several years of testing. 

Heat released by the tiles will keep 
the structure comfortably warm in- 
definitely through cloudy weather 
with temperatures above the design 
goal. Even during Boston's cold 
winters it will sustain the structure 
for three very cloudy days. After that 
the building requires a shot of sun- 
shine to recharge the tiles. Or the 
backup electric-resistance heating 
system is used if necessary. 

Measurements taken late last 
winter indicate that on a cloudy day 
near the equinox the temperature in- 
side the Crystal Pavilion peaks at 
about 23 degrees F warmer during the 
day than the outdoor ambient temper- 
ature, and remains about 16 degrees 
warmer at night. The difference will 
be lower in midwinter when days are 
shorter, the researchers point out. 

"One hundred percent solar heating 
isnt a mysterious thing," Hubbell 
says. Initial tests indicate that the 
Crystal Pavilion achieves that goal, 
even on cloudy days, as long as the 
outdoor air temperature remains 
above 44 degrees F. Testing will con- 
tinue through next’ year. 

The MIT team was as concerned 
with making the building comfortable 
and aesthetically pleasing as with 
making it perform well. Hubbell's de- 
sign includes brick planters and built- 
in seating, with a variety of interior 
spaces defined by level changes. 
Earth colors blend with the cool colors 
of the glass-and-steel structure. 

“You could build something like a 
Thermos bottle that doesn't lose any 
heat," Hubbell says. "But who'd want 
to live in it?" Gis) 
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Transform an under-used 
cellar into an elegant 


basement 


You can study, dine, or 
make a party in this 
multipurpose living area 


By CHARLES A. MILLER 


А home is made for enjoyment, but if 
your family is typical, full enjoyment 
calls for more room than you've now 
got. If your house has a basement 
that's currently being used only for 
storage (or housing the family pet), 
additional living space is readily at 
hand. 

The basement of the town house 
shown here was a combination laun- 
dry room-storage dump before being 
converted into this attractive family 
suite. It was created by Masonite 
Corp. as a showcase for prefinished 


Fa 


Match these"'before"' shots with their col- 
or counterparts to appreciate what parti- 
tions, paneling, and furnishings can 
achieve. Study/entertainment area at left 
began as waste space in top photo. Re- 
cessed shelving in cozy dining nook is 
built into partition that hides old laundry 
area ("before'" shot above). Open stair- 
well (below) was enclosed for storage. 


hardboard paneling. The panels 
shown are called Woodfield, a narrow- 
groove textured board that comes in 
standard four-by-eight-foot sheets. 

To achieve a similar transforma- 
tion of your basement, start with a 
plan to scale (Y2 inch = one foot) that 
shows the location of all permanent 
objects such as the furnace or boiler, 
tanks, washtubs, support posts, and 
so forth. Try to isolate utility items 
from the living area by carefully plot- 
ting the location of partition walls. In 
our example (next page), a stud wall 
of 2X4's on 16-inch centers was erect- 
ed between the laundry area and the 
rest of the basement. 

Next, in red pen, draw in the loca- 
tion of lights, vents, exhaust fans, and 
other obstacles that extend from the 
ceiling. Now draw a pattern of one- 
inch squares (representing two-by- 


two-ft. ceiling tile) on a piece of trac- 
ing paper. Move the tracing paper 
over the plan so that the obstacles 
clear any of the seams in the tile. You 
may find that you'll have to reposition 
lights and other movable fixtures to 
ensure that support strips don't inter- 
fere (given the limitation of a reason- 
able starting point for the tile). 

The Woodfield paneling from Ma- 
sonite is designed to be butted togeth- 
er over stud framing. Use adhesive or 
color-coordinated finishing nails ver- 
tically spaced 12 inches apart to 
mount the panels directly to the 
studs. Paint the edge of all studs that 
stand behind panel joints black so 
that if the panels contract later be- 
cause of weather, the gap won't be 
noticeable. 

Use 2x2 stock to fur out along pe- 
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rimeter walls except where obstruc- 
tions must be cleared. Where small 
pipes and conduit protrude, frame out 
the entire wall length with 2х4. 
Frame, too, around soil stacks, valves, 
electrical panels, and other fixtures 
that you'll have to get to from time 


to time so that access can be easily 


provided. 

In our example, a small door was 
built in the framework around a soil 
pipe for access to the cleanout. A 
corner was built out and a full-length 
door added to maintain a passage to a 
sump pump. 

To build small access ways, first 
measure the obstruction to determine 
the best location for an opening. Now, 
cut the framing for this opening to 
size. With a sheet of paneling lying 
face up on the floor, position your 
framing for the neatest effect with the 
panel grooves, letting the cut lines 
fall on the vertical grooves wherever 
possible. 

Now drill /ieinch holes at each 
corner of the opening. Mark a saw line 
between the holes. At two opposite 
corners drill several more holes close 
together along the saw line, forcing 
the drill back and forth to make a slot 
for the saber-saw blade. 

Now turn the panel over and mark 
the cutting line of the opening be- 
tween the corner holes, slip the saw 
blade into the drilled slots, and cut 
out the access door. 

When you're finished, sand the 
edges of the opening smooth. If you 
put edging strips around the opening, 
any sawing imperfections will be con- 
cealed. 

Glue a piece of particleboard or ply- 
wood to the back of the piece you’ve 
cut out to make a cover, and add a 
small handle and strike plates. Install 
the framework and add magnetic or 
other suitable catches to hold the cov- 
er in place. 

Our stairwell closet was framed 
with 2x4's and covered with '-inch 
dry wall before mounting the panel- 
ing. The door framing was positioned 
so that the door was centered on the 
short wall. Measure the distance from 
the edge of the panel to where the 
door opening is to be cut out, and ad- 
just so that at least one cut line will 
fall along a panel groove. 

Lay the door panel in position on 
the back of the paneling and trace its 
outline. Remove the door, put the pan- 
el on saw horses, and carefully cut the 
outline (from the panel's back) using a 
saber saw or trim saw, being sure to 
pad the front so as not to scar the 
finish. 

Coat both the door and the back of 
the cutout paneling with contact ce- 
ment and bring the coated surfaces to- 


gether when the cement is tacky. 
(You'll want to use the slipsheet tech- 
nique to ensure alignment, since you 
can't separate the pieces once you've 
started.) Roll the paneling with a roll- 
ing pin to be sure the bond is tight 
around all edges. 

Now nail the wall paneling in place 
and hang the door. Add the stairwell 
paneling, including the corner beads. 
Note that the lower edge of the panel 
is cut on an angle to match the top of 
the stair stringer. Any imperfections 
along the cut edges of the paneling 
can be hidden by trim pieces. | 

The bookshelves are framed with 
2x4 and 2x2 stock. After the main di- 
viding wall is framed, install the back 
sheet of paneling before building the 
front section of the alcove. Install 
electrical outlets, switches, and over- 
head lights. The apron at the top is 
ideal for a 48-inch fluorescent fixture. 
Build the framework, then cut the 
rest of the paneling to size and install 
throughout, being sure to use inside 
and outside corner molding where 
panels meet at 90 degrees. 

To install the ceiling, the lip of the 
perimeter support-angle pieces 
should be at least three inches below 
the lowest duct or pipe to allow 
enough room for you to insert the tile 
after the support grid is up. However, 
even if there are no projections, you 
should allow six inches of free space 
below the joists. 

To show the position of the perime- 
ter support-angle pieces, snap a chalk 
line (with the aid of a helper) around 
the room at a height that will allow 
inserting the tiles without interfer- 
ence. Use a level to be sure the line is 
perfectly horizontal all around. 

Now install the support-angle 
pieces. Plan to run the main hangers 
of the system at right angles to the 
joists so as to avoid having to bridge 
between them. Install the hangers 
and tile. 

In our example, the ductwork for 
the heating and cooling system of the 
house was extended and vented into 
the new family room. Air condition- 
ing helps keep the new addition dry. 
In addition, an exhaust fan was in- 
stalled to keep moisture and tempera- 
ture-related expansion and contrac- 
tion of the paneling to a minimum. 

Once you've installed your flooring, 
you will be ready to move in your fur- 
nishings—and start living more 
spaciously. "BH 


The materials for this project were supplied by these 
companies: Paneling: Woodfield Design paneling, Ma- 
sonite Corp., 29 N. Wacker Drive, Chicago IL 60606. Fur- 
niture: Marin County Collection upholstery and occa- 
sional tables, Composite Collection party table and 
chairs, desk, Riverside Furniture Corp., Fort Smith AR 
72902. aii Cumberland Pattern acoustical ceiling, 
Armstrong World Ind., Lancaster PA 17604. Carpeting: 
Form Ill, North Vernon IN 47265. 
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Block entry heat loss— 
hang a super 
storm door 


Handsome double-pane storm door from 
JCPenney (left) gives full view despite ex- 
tra insulation. The window is sealed, dou- 
ble-pane glass (inset); foam insulation 
fills door panel and frame. Plastic thermal 
barriers isolate inner frame and window 
panel from outer frame, reducing heat 
loss even more and preventing the chill- 
ing and condensation often found with 
conventional storm doors. Finally, the 
door is sealed with both viny! and pile 
weatherstripping. 


_—> WEATHERSTRIPPING 


"— = 


» _DOUBLE-PANE 
X 7 GLASS 


THERMAL 
BARRIER 
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Measure height of door opening before 
cutting storm door to size. It must be cut 
at an angle to conform to slope of existing 
door sill, so you need two measurements: 

ча TOC A NUR а М the height of frame at outer edge (shown; 
WEATHER- "e. Bo E. | je ИЕ Mee" make it "A") and at its inner edge near the 
SS ~< er "т. door ("B"). Existing frame may be out of 
THERMAL BARRIER square, so measure both sides. Transfer 
measurements to storm door frame after 
removing glass. 
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Keep heat in and drafts 
out with a heavily 
insulated storm door 


By EVAN POWELL 


Did your parents' home have a storm 
door? Probably. Long before the en- 
ergy crisis, most homeowners felt the 
need for a double barricade against 
drafts. It took high fuel prices to make 
us appreciate how the common storm 
door also insulates by creating a dead- 
air space that blocks heat loss. 

Only trouble—the common storm 
door often feels and looks flimsy. Af- 
ter a few years of use, even the more 
expensive versions tend to loosen, los- 
ing their sealing qualities and devel- 
oping unpleasant metallic rattles. It's 
not unusual to find 'Aeinch gaps 
around the sides and tops of these 
doors. In terms of air infiltration, hav- 
ing such gaps can be compared to hav- 
ing a four-by-four-inch hole in your 
wall. | 

The solution? Install an uncommon 
storm door: a premium, super-insulat- 
ed version. I chose JCPenney's Ther- 
mal Barrier Storm Door because of its 
unique insulating design (see dia- 
gram on facing page). Double-glazed, 
foam-filled, and weatherstripped with 
both vinyl and felt, this door is a for- 
midable barrier against the cold. 

Besides reducing heat leaks, the in- 
sulation makes the door rigid, quiet, 
and solid. Even with its full window, 
the model I used is the most solid-feel- 
ing storm door of any I’ve encoun- 
tered. 

The special construction really 
works, according to JCPenney. Based 
on tests performed by an independent 
lab (Associated Laboratories, Dallas, 
Tex), JCPenney says the door offers 
45 percent better heat retention and 
cuts drafts twice as well as a standard 
steel door. (For half-window models, 
JCPenney's figures are higher: heat 
retention, 75 percent; air-infiltration 
reduction, fivefold.) 

АП of this costs, however. The mod- 
el I bought sells for $289.99 in the 
JCPenney catalog; half-windows are 
$20 less. 

That's still less than the ones quot- 
ed to me by several installers of good- 
quality storm doors. Аз the photos 
show, the JCPenney door lends itself 
to homeowner installation. 

Incidentally, you'll need someone to 
help handle the heavy glass insert, es- 
pecially if you choose the full-view 
door. And be careful of the metal fin- 
ish: To prevent scratches, use a blan- 
ket or the shipping carton to support 
the frame while you work. [5] 


tse 


Cut storm-door frame with a hacksaw to 
match sill angle. First mark point A and 
point B on back of frame, then draw each 
line around to the front side. Next, draw a 
diagonal line connecting point B on the 
back to point А on the front. Turn frame 
face up and cut on marked line as shown. 
Remove burrs with file. 
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Power screwdriver hastens installation, 
but be sure to use slow speed. You needa 
¥42-inch bit to drill pilot holes in existing 
door frame. Predrilled holes in metal 
frame serve as a guide. If gap between 
latch side of the metal frame and the ex- 
isting frame is more than Vs inch, it should 
be shimmed with a wood strip. 


Installing expander at door bottom is the 
final step. Vinyl door sweep (attached to 
expander but not visible in photo) can be 
adjusted to touch the sill for an almost air- 
tight seal. But if the primary door is al- 
ready tightly sealed, the storm door may 
be hard to open. Raising the sweep solves 
that problem. 


Piston engine 


for home heat? 


It might make more sense to install 
an internal-combustion engine in 
your furnace room than under the 
hood of your car. So says a trio of Gen- 
eral Motors researchers, who recently 
released a study showing that a hy- 


| brid system comprising a piston en- 


gine, heat pump, and motor-generator 
set would cut home-heating costs by 
about 50 percent in any climate. 

The proposed system is similar to 


| Fiats Totem co-generator [PS, Aug. 


"77 and April '81], but its smaller en- 
gine and use of a heat pump make it 
suitable for single-family homes. 

The GM system would be powered 
by a 10-hp engine fueled by natural 
gas or fuel oil. The engine would drive 
both the heat-pump compressor and 
motor-generator. Meanwhile, waste 
heat from the engine would be recov- 
ered by passing the engine coolant 
and exhaust gases through heat ex- 
changers in the hot-water tank and 
space-heating air ducts. Thus, this 
system would use energy that is nor- 
mally wasted in auto engines. 

Other advantages over convention- 
al home-heating systems come from 
the use of a heat pump, the most effi- 


| cient supplier of space heat, and the 


bonus of surplus electricity. Most of 


| the output of the electric generator 


would go to run the heating-duct 
blower and heat-pump condenser fan, 
but any excess would be available for 
other household demand or for feed- 
ing back to the utility grid. 

The total system would operate 
only during the heating season, be- 
cause the economics are based on the 
use of the waste engine heat. Al- 
though some of that energy might be 
useful for water heating during the 
summer, some could not be used—and 
that would kill the system's efficiency 
advantage. The heat pump and water 
heater would run off utility-supplied 
electricity in the summer. 

Even so, the approximately $1,200 
additional initial cost of the hybrid 
system over a conventional furnace 
would be justifiable for many of us, 
the researchers say. Their detailed 
computer simulation of energy use for 
homes in 10 different cities showed 
that, compared with conventional sys- 
tems, the hybrid system would reduce 
total annual energy costs—including 
electricity—by up to 35 percent in cold 
climates, 20—25 percent in moderate 
climates, and 10—15 percent in warm 
climates.—D. Ruby 
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Can you pick the duds? 


Heres how ТО shop for quality 


plastic plumbing 


Which type for what use? 
An expert's tips will 
keep you out of trouble 


By RICHARD DAY 
PHOTOS BY THE AUTHOR 


Sorting carefully through the bins of 
plastic pipes and fittings in the plumb- 
ing section of a large department store 
near Detroit, I selected these items to 
put into my shopping cart: a short- 
shot pipe plug with half its threads 
unformed; a toilet flange flashed so 
badly that it wouldn't sit level on a 
floor; two drainage elbows with inter- 
nal ridges that could stop up wastes; 
and a Y with internal recesses. 

I felt sure the checkout clérk would 
reject the short-shot. It was so obvi- 
ously unusable that anyone would 
have noticed it. But if she did, she said 
nothing. The short-shot was rung up 
on the cash register with all the rest of 
my faulty fittings. 

I can't really blame the clerk, 
though. The bad parts should have 
been tossed out by the manufacturer, 
the distributor, or the store's buyer. 
But no one cared enough. If I hadn't 
known better, I might have used them 
in my home's plumbing system, later 
wondering what I did wrong. 

This experiment confirmed my sus- 
picions: Shopping for plastic plumbing 
products is like buying fruits and veg- 
etables in a produce market. You must 
be the inspector. It is you who must 
reject the bananas with the soft spots, 
the broccoli with the too-large stems. 
If you pick and choose, you can end up 
with quality. Otherwise, you may end 
up with a mess. 

Plastics, properly used, are great 
plumbing materials. They are easy to 
install. They don't corrode, as metal 
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pipes do. And no flame is needed to 
join them. 

But it isnt quite as easy as it 
sounds. There's a huge variety oftypes 
and materials of plastic plumbing, 
and choosing the proper one for a par- 
ticular use can be tricky. А table on 
the next page gives the vital statistics 
for each material. 

Water-supply piping can be divided 
into two groups: pipes able to handle 


hot.water under pressure and cold- 
water-only pipes. Chlorinated polyvi- 
nyl chloride (CPVC) and polybutylene 
(РВ) are the only plastics suitable for 
hot-water supply tubing. CPVC is a 
rigid plastic; PB is flexible. PB 15 
sometimes promoted as a universal 
water-supply tubing, but it is at a 
great disadvantage where many fit- 
tings are needed. Use CPVC in appli- 
cations where the lines run straight 


A gallery of faulty fittings 


Waste and drain pipes must be in- 
stalled at exact slope. Badly curved pipe 
would create low spot, impede flow. 


and PB where you need to run a line 
around corners without fittings (see 
table, page 114). To couple the two 
types of supply pipes, you'll need a 
brand of fittings that offers CPVC-PB 
adapters. 

Polyvinyl chloride (PVC) and poly- 
ethylene (PE) are made as pressure 
lines, too, but neither material will 
take hot water under pressure. Don't 
use them in the house. Rigid PVC and 
flexible PE are most useful for under- 
ground plumbing, in irrigation and 
sprinkler systems. PE pipe is also good 
in well casings. 

The same two plastics are among 
several others used for less-demand- 
ing sewer, drainage, and drain-waste- 
vent piping. PVC and acrylonitrile 
butadiene styrene (ABS) are the most 
common drain-waste-vent and sewer- 
pipe plastics— ABS chiefly on the West 
Coast, PVC everywhere else. PVC 
drain-waste-vent and sewer pipe is 
made in Schedule 30 and 40 ratings. 
They are the same size inside, but 
Schedule 30 has thinner walls so it is 
smaller outside. It is sometimes re- 
ferred to as “in-wall” pipe because a 
three-inch Schedule 30 pipe (the only 
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by a full-length extrusion line. Solvent- 
welded joint made with it might leak. 
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Which spig 
You'd have to fully remove price sticker 
(left) off weld surface or risk bad seal. 


Close look at inside of PVC Y shows deep 


recesses caused by worn-out mold. This 


weakens fitting wall, could trap wastes. - 


diameter manufactured) with its fit- 
ting hubs will slip into a standard 2x4 
wall. To accommodate same-size 
Schedule 40 fitting hubs, the house 
wall would have to be furred out. 

PE is also used for sewer and drain- 
age pipe, or as a combination. The 
combination pipe may carry wastes, 


Plastic-plumbing materials 
Material Hts uses | 
Polyethylene (PE) 


made in iron-pipe sizes 


Polyvinyl chloride (PVC) 


iron-pipe sizes; DWV 


Upper CPVC water-supply pipe is marred 


ot fitting would you choose? 


Flexible cold-water pressure lines, buried or in well casings: 
made in various strengths; not for hot-water or indoor use: 


Rigid cold-water pressure lines buried in ground; not for hot- 
water use; also used for rigid drain-waste-vent, subsoil sewer 
and drainage piping. and fixture traps; water tube comes in 
i i and sewer pipes come in Schedules 30 


Exterior flash harms only fitting's ap- 
pearance, but it should tip you off to 
manufacturer's poor quality control. _ 


Scuffed and flattened pipe end, caused 
by dragging on ground, will prevent 
good seal. Always inspect pipe ends. 


but not inside the house. Rubber sty- 
rene (RS) is another material often 
used for subsoil drainage piping. 
The plastic plumbing material with 
the greatest heat and chemical resis- 
tance is polypropylene (PP). This plas- 
tic takes heat so well that it is used to 


[Continued on page 114] 


Barbed clamp cou- 
plings 


Beige: also made 
in many other 
colors 


Two-step solvent 
welding 


and 40. drainage pipe comes in Schedule 30 


Chlorinated polyvinyl 


chloride (CPVC) comes in copper-tube sizes 


Polybutviene (PB) 


Polypropylene (PP) 
Acrylonitrile — 
butadiene styrene (ABS) 


| Rubber styrene (RS) Rigid subsoil drainage piping 


Rigid hot- and cold-water pressure lines indoors and buried; 


Flexible hot- and cold-water pressure lines indoors and bur- 
. ied; comes in copper-tube sizes 


Tubular drainage products for fixtures—traps, etc.; most re- 
sistant to heat and chemicals of all plastic-pipe materials 


Rigid drain-waste-vent and sewer piping, chiefly on West 
Coast: also, fixture traps and slip-iam nuts 


Beige: sometimes 
colored black or 
gray 


Two-step solvent 
welding 


Mechanical cou- 
plings : 


Beige: sometimes 
colored black or 
Bray 


Slip-jam-nut cou- 
plings 

One-step solvent 
welding 


Üne-step solvent 
welding 


White, milky, or 
black 
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Cutaway view shows how spa wing re- 
lates to rest of house: Walled off from the 
great room, it features direct access from 
the master bedroom. Roof above it sports 
three fixed and three openable skylights 
for solar gain and ventilation. 
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By AL LEES 


The trend continues toward equipping leisure homes with 
special amenities, since most second-home owners quickly 
find that they not only do most of their own relaxing there 
but that the country retreat also serves for most of their 
entertaining. So the whirlpool spa—an outgrowth of Cali- 
fornia's hot-tub movement—has been added to more and 
more leisure homes. It's an ideal rejuvenator after a week 
of on-the-job stress, and it's a stimulating option to offer 
weekend guests. 

Ken Gephart of Home Building Plan Service (in cooper- 
ation with the Western Wood Products Assn.) designed 
this handsome home around a spa, giving it its own pas- 
sive-solar wing. À masonry-tile floor soaks up and retains 
heat from the sunlight that pours through the glazed 
corner of the spa and through its skylight-pierced roof. 

On guestless weekends— particularly in cooler months— 
you'll appreciate the spa’s direct access from the master 
bedroom. Your guests, on the other hand, will applaud the 
spa's convenience to the large public deck—ideal for sun- 
ning after a soak. 

Even when it's not in use, the spa wing functions as a 
passive solar collector. The heat it soaks up during the day 
can be directed into the rest of the house at night by open- 
ing and closing doors. The wood stove's two-story masonry 
shield also collects and distributes heat. 

Another novel feature of the house is the way the great 
room thrusts itself forward of the floor plan's basic rectan- 
gle to become a virtual solarium, with three glass walls. 
This thrust also delineates the activity areas of the wrap- 
around deck, as shown on the plan—each with its own di- 
rect access through sliding glass doors. An ideal area for 
alfresco dining lies just outside the more-formal dining 
room. 

Note that nearly the entire great room is open to the 
second floor, with the open railings (seen in our cutaway) 
letting the balcony hall share the view. 

Picture the drama of entering from the "street" door 
(which sports its own sheltered porch) and emerging from 
the entry hall, past that towering masonry shield and into 
the soaring space beyond—the down-swoop of the cathe- 
dral ceiling focusing your attention on the view beyond the 
prow of the deck. 

The ground-floor master bedroom offers a walk-in closet, 
a cozy window seat (from which you can check for arriving 
guests), and private access to a walk-through bath; you'd 
simply step across, on entering, to latch the opposite door 
to the utility alcove. This arrangement lets the bath serve 
as a guests' changing room for the spa, while preserving 
the bedroom's privacy. 

Naturally finished board siding is applied vertically to 
give an added "lift" both inside and out. 

Plans are offered with or without a basement. On a slop- 
ing site like the one shown, a daylight basement can be 
notched into the earth to add the optional space shown in 
the bottom floor plan. "B 


How to order your plans 


One set of professionally drawn plans for this house is $100; 
four sets (for construction, financing, filing for permits) are $140. 
Specify plan number 952-1A (without basement) or 952-1B (with 
basement). Mirror-reverse plans are available—specify how 
many sets in your order are to be reversed. Materials list is $20; 
typical plumbing and wiring diagrams are $7.50 each. Add $5 
postage to all orders. To use MasterCard or Visa accounts, call 
toll-free (800) 547-5570 (for plans orders only). Or write to Home 
Building Plan Service, 2235 N.E. Sandy Blvd., Portland, Ore. 
97232-2884. 


DECEMBER 1982 


87 


THE THINKING MAN'S 


GUIDE TO 
CAR MAINTENANCE 


Ву JACK KEEBLER 


Tired of your noisy auto? 
You can make it quieter 
with some simple steps 


You bought an expensive sound sys- 
tem for your car. It sounded great in 
the hi-fi shop, and was still impres- 
sive when your car was sitting in your 
driveway after the system was in- 
stalled. Then you took the car out on 
the road. Above 35 mph, much of that 
expensive sound was drowned out by 
road noise. 

Your soft-spoken Uncle Melvin flew 
in for a visit and you drove him on a 
tour of your part of the state. But con- 
versation grew strained when you 
couldn't hear half of what he was say- 
ing, and you found your throat raw 
from shouting. The villain: road noise. 

Can anything be done to keep out- 
side noises outside, and limit inside 
sound to conversation or your sound 
system? Happily, the answer is yes. 

With the right materials and know- 
how, any car owner can seal off the 
passenger compartment from the 
sources of unwanted noise: the pro- 
pulsion system, tires, and the wind. 

There are four major areas you can 
deal with: 

€ The easiest, cheapest, and most 
effective single noise-control step is to 
make sure the window glass seats 
snugly against the rubber weather- 
strips. 

€ The next step is to make sure 
that all holes in the fire wall are 
closed with either the proper replace- 
ment grommet or an expanding poly- 
urethane foam. 

ө Adding mass to body panels and 
fender wells with either an asphaltic 
or rubber-based spray-on sound dead- 
ener will also reduce sound levels. 
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Soundproofing 
your car 


for a whisper-quiet interior 


€ The most difficult and expensive 
method is to use sound barrier and ab- 
sorption materials to line the passen- 
ger-compartment interior. 

Most manufacturers do an effective 
job of controlling vehicle noise. But 
perhaps you're more sensitive to your 
car's sound levels than the average 
buyer, or maybe age and weather 
have taken their toll on your car's 
sound-control parts. The main path of 
sound transmission from the outside 
is by way of the windows. When the 
windows are up, the glass usually 
does a good job of attenuating outside 
noise. However, if door and window 
seals are not in good condition, they're 
probably letting noise leak in. 

Although GM inspectors use stetho- 
scopes to find wind leaks, a length of 
rubber hose would work for you. With 
someone else driving, put one end of 
the hose to your ear, and run the other 
end along suspected surfaces. 

Uninvited wind noise can also enter 
via the windshield molding. To find 
leaks here, pour liquid soap over the 
section in question. Then, from inside 
the car, carefully apply compressed 
air along the edge of the glass, using 
an air hose. (Do not use over 30 psi.) 
Bubbles will form at the leak. 

l've found that a clear silicone seal- 
ant spread carefully and sparingly 
along both sides of the molding usual- 
ly seals the area without the hassle of 
having to remove the molding to re- 
seal the pillar. 

I recently gathered a large group of 
soundproofing products to try out on 
my car. Here's what I learned. 

Urethane-foam sealants. 1 sprayed 
these aerosol-type foams directly into 
openings in the fire wall and body 
panels. A small quantity sprayed 
around cables and pipes expands and 

Continued 
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FIRE WALL: AEROSOL FOAM 


WHEEL WELL: RUBBER-BASE SPRAY TRUNK: WASTE-COTTON BLANKET 
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Soundproofing blankets: (1) foam, Uni- 
royal (general purpose); (2) composite, 
American Acoustical Products (carpet un- 
derlay and fire-wall liner); (3) foam, Uni- 
royal (general purpose); (4) perforated vi- 


adheres to create a leak-proof seal. 
Since these foams have a tenacious 
grip, you should cover the areas not to 
be sprayed with polyethylene. Gloves 
and eye protection are recommended 
when using these materials. 

Spray-on deadeners. There are two 
basic types of sprays—asphaltic and 
rubber-based. I sprayed the interior 
side of the passenger-compartment 
steel panels with the asphaltic spray 
after removing the door and quarter 
trim panels. (Refer to your car's pan- 
el-removal procedure in the repair 
manual so you don't damage the pan- 
el-retaining clips.) 

I chose to spray my car's fender 
wells and underside with a rubber- 
based spray because it's more flexible, 
weather resistant, and elastic than 
the asphaltic sprays. 

Caution: Don't spray moving parts, 
energy-absorbing bumper compo- 
nents, or any areas within 12 to 14 
inches of the exhaust system. 

Acoustical Materials. Closed-cell 
foams are a type of acoustical materi- 
al whose greatest advantage lies in 
its light weight and moisture resis- 
tance. (The waste-cotton blankets 
used by most manufacturers are 
lightweight and effective, but they 
become sodden if water leaks into the 
interior.) I used Uniroyal's Ensolite 
foam on the backs of door and quarter 


90 | POPULAR SCIENCE 


nyl composite, American Acoustical Prod- 
ucts (interior trim and headliner); (5) com- 
posite, American Acoustical (trunk liner); 
(6) fiberglass composite, American 
Acoustical (fire-wall liner, engine side). 


trim panels. Cutting the foam to fit 
was easy. I laid the trim panel on top 
of the foam and traced around the 
edge with a piece of soft chalk, then 
cut along my mark with a pair of 
sharp scissors. I carefully cut holes 
through the foam for the window- 
crank shafts and panel-fastening 
hardware. Finally, I glued the foam 
inserts to the backs of the panels with 


. an industrial adhesive. А spokesman 


for Uniroyal told me that it's impor- 
tant to select the proper adhesive. 
Since Ensolite 1s a nitrile-based foam, 
I used a nitrile-based adhesive. One- 
quarter inch of the foam as a decou- 
pler and a sheet of vinyl should yield a 
noise-reduction coefficient of approxi- 
mately 0.25 (see box). 

TEMP-MAT by Pittsburgh Cor- 
ning and Cousti-Therm by Ferro 
Composites are both lightweight, 
flexible, and highly temperature-re- 
sistant fiberglass blankets. I laid an 
inch-thick section of fiberglass insula- 
tion over the floor area above the cat- 
alytic converter and trimmed it to fit 
with a pair of scissors. If you decide to 
use this material, wear gloves to pro- 
tect your hands. Pittsburgh Corning 
claims an NRC of 0.80 (see box). 

Loaded vinyls are another barrier- 
type sound-i: olation material. These 
special vinyls are impregnated with a 
dense material like a powdered metal. 


Vinyls are the most difficult to install 
of the materials I examined. First, 
you spray the steel panel or foam to 
which the vinyl is to be affixed with 
the manufacturer's thinner and adhe- 
sive. Allow it to air-dry for 30 min- 
utes. Spray the surface a second time, 
allowing it to dry for eight hours after 
the new application. Brush about 
three mils of the manufacturer's ad- 
hesive on the steel panel. While both 
surfaces are still tacky, press the vi- 
nyl onto the foam or steel panel. 

Composite underlays may be the 
best bet for the do-it-yourselfer. Com- 
posites are pre-bonded layers, usually 
of a barrier vinyl and a foam. Their 
sound-transmission-class numbers 
can range as high as 37 (see box). To 
install the material, I carefully re- 
moved the seats and carpets from my 
car and used the carpets as patterns 
for cutting out the composite under- 
lay with a pair of scissors. The only 
area not covered by the underlay was 
the section of the floor above the cata- 
lytic converter. High temperatures 
above the converter require the use of 
fiberglass blankets, as already men- 
tioned. Finally, I used an industrial 
adhesive that was compatible with 
the composite's foam and glued the 
underlay to the floor panels, foam side 
down. 

Some manufacturers specify mini- 
mum quantities when you order their 
products. For sources, check the Yel- 
low Pages under Acoustical Consul- 
tants, Acoustical Contractors, and 
Acoustical Materials. "Hi 


Measuring performance 


The two most important reference val- | 
ues for comparing absorption 
materials are the sound-absorption 

| coefficient and the noise-reduction co- 
efficient (NRC). A sound-absorption 
coefficient of 0.55 means that 55 per- 
cent of the incident acoustical energy 
is absorbed. However, acoustical 
materials don't absorb all sound fre- 
quencies equally well. While one ma- 
terial may absorb frequencies in the | 
2,000-Hz range with a coefficient of 
0.99, it may absorb sound in the 250- 
Hz range with only 20 percent efficien- | 
cy (0.20). Therefore, the materials are 

| also assigned a noise-reduction coeffi- 


| cient. The NRC is a mathematical aver- 


age of sound-absorption coefficients 
recorded at 250, 500, 1,000, 2,000 Hz. 

When considering barrier materials, | 
the important value to look for is the 
sound-transmission-class (STC) num- 
ber. Even standard construction | 
materials have some barrier value: A 
window with double glazing has an 
STC number of about 25. The STC 
number for a four-in.-thick brick wall is 
approximately 55. 


А pro's dozen 


—12 great wood-shop tools you 
didnt know you needed (until now) 


——_ 


Brookstone Co., 127 Vose Farm Rd., Pe- 
terborough NH 03458; Constantine, 
2065 Eastchester Rd., Bronx NY 10461; 
Craftsman Wood Service Co., 1735 W. 
Cortland Ct., Addison IL 60101; Dremel, 
4915 21st St., Racine WI 53406; The Fine 
Tool Shops, Inc., 20-28 Backus Ave., 
Danbury CT 06810; The Foredom Elec- 
| tric Co., Bethel CT 06801; Garrett Wade 
Co., 161 Ave. of the Americas, New York 
NY 10013; Frog Tool Co., Ltd., 700 W. 


| Sources for woodworking tools shown 


trial Blvd., Rogers MN 55374. 
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Jackson Blvd., Chicago IL 60606; Leich- 
tung, 4944 Commerce Pkwy., Cleveland 
OH 44128; E. C. Mitchell Co., Inc., P.O. 
Drawer 607, Middleton MA 01949-0907; 
Porter-Cable Corp., Jackson TN 38301; 
Sears Roebuck (any catalog store); 
Shopsmith, Inc., 750 Center Dr., Vandal- 
ia OH 45377; Woodcraft Supply Corp., 
313 Montvale Ave., Woburn MA 01888; 
The Woodworkers' Store, 21801 Indus- 


By THOMAS H. JONES 
COLOR PHOTOS BY GREG SHARKO 


You don't need a roomful of tools to do 
fine woodworking. When I started 
building furniture, I owned a pad 
sander, scroll saw, router, and bench- 
mounted disc sander. I won't try to ex- 
plain the rationale for that particular 
selection, but I built both Sheraton 
and French Provincial roll-top desks 
with it. 

When I build a piece of furniture, 
whether for personal use or on com- 
mission, my interest is in getting the 
job done right and doing it in the 
minimum time. Don't get me wrong; I 
enjoy woodworking—I just can't afford 
to squander time doing it. Conse- 
quently, tools Гуе added to my collec- 
tion over the years have been chosen 
because they contribute to doing the 
woodworking better, or faster, or 
both. That hasn't always meant pow- 
er tools—or, at least, big power tools. 
Sometimes, Гуе found, it pays to 
think small. And sometimes, even in 
this day, the right hand tool will do a 
job better than any power tool you 
might use. 

Among the most useful hand tools 
and small power tools Гуе added to 
my woodworking collection are some 
unusual ones that many of you may 


not have tried. I’ve selected a dozen of . 


my favorites and demonstrate them 
on the following pages. 

For me, these tools range from very 
useful to downright indispensable. 
Each can give you a pro's edge in your 
woodworking and can make a fine gift 
for woodworkers on your Christmas 
shopping list. Most are available at 
relatively modest cost. Good mail-or- 
der sources for all of them are listed at 
left. E: 

Turn page for wood-shop tools 
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Dozuki saw, also called a tenon or dovetail saw, is efficient, easy 
to use, and accurate for light-duty work. Because it cuts on the 
pull stroke, the tensioned blade can be very thin—only 0.011 in., 
compared with 0.03 in. for a typical backsaw. The thin blade and 
0.005 in. of set produce a kerf just over Yea-in. wide. When saw- 
ing, you put the blade on the pencil line, without worrying about 
which side is waste. The very narrow kerf also makes for easy 
sawing because so little wood is converted to sawdust. With 18 
teeth per in, the saw cuts very cleanly. The Dozuki is great for 
last-minute corrections, such as trimming vis inch from a slightly 
long tenon. It's also a fast way of forming tenons, even if you 
have power tools, when you're making only one or two. Sharp- 
ening the very hard, closely spaced teeth on the laminated steel 
blade of a Dozuki saw is tedious, difficult, and requires a special 
file. Therefore, | like Garrett Wade's convenient replaceable- 
blade Dozuki saw. Cost: about $19; replacement blade: $9. 


—— 


Hand scrapers: Once you get the hang of how to sharpen and 


use them, you'll wonder how you got along without one. A sin- 
gle scraper can be used for rough and finish work. Used after 
semi-finish sanding, a hand scraper can cut surface-preparation 
time in half. You can use a scraper for cleaning off dried glue and 
for shaving off even partially dry sags and bubbles in varnished 
surfaces. However, it should not be used for removing hardened 
paint; that would rapidly dull the edge. You can use a hand 
scraper to remove sander marks from a board edge without 
rounding the edge—an almost impossible task with a pad sand- 
er. But be advised: A new scraper is not ready to use. You must 
first file, stone, and hone the edge smooth, then put a burr on the 
edge with a burnisher. It's the burr, or hooked ridge, that does 
the work. Hànd scrapers are sold, individually and in sets, by all 
tool mail-order houses. А typical three-piece set (see inset) will 
handle all surfaces except moldings and will cost you $6 to $8. 


Copydex Jointmaster (left) is a precision-made sawing jig that 
will let you make a wide variety of wood joints by hand with 
close-to-power-tool accuracy. А selector head and adjustable 
bracket automatically gauge the width of 90-deg. joint recesses, 
with automatic compensation for the saw kerf. A handy wedge 
block provides an automatic eight-degree setup for making 
dovetail joints. Once it's set up, you can make multiple pieces 
without remeasuring. The Jointmaster is designed for a back- 
saw having minimal set. It'S about $36 from Brookstone. 
High-speed, small-displacement pad sanders (above) are a 
world away from conventional orbital/straight-line sanders. The 
motion of these two is orbital only, but the 12,000 orbit-per- 
minute speed and Vio-in. pad displacement give swirl-free re- 
sults. With fine paper you can get a near-mirror finish. You can 
move the sander with or across the grain. Porter-Cable model 
330 Speed-Bloc is about $65; Makita's model BO4510, $70. 
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Molding scrapers (above) are far more efficient than sandpaper 
for removing tool marks and other flaws from moldings. The 
eight blades in this set will handle most shapes. Blades are 
sharpened like chisel blades, not burred like hand scrapers. 
While molding scrapers are made primarily for preparing and 
refinishing moldings, you will find many uses for them in your 
shop. The Garrett Wade set shown costs about $23. 

Dremel's four-inch tilt-arbor table saw (model 580, right) is not a 
toy. Powerful it's not, but it is versatile, handy, and accurate. And 
it's so quiet | can run it late at night. If what І have to cut is not too 
big for the saw's 10-by-12-in. table and one-in. capacity, | will use 
the Dremel instead of my 10-in. table saw. It's beautiful for rab- 
beting (a little slow with multiple passes for dadoing). | have 
built a tenoning Jig for it and am planning other jigs. Two blades 
are available: a 30-tooth combination and a 100-tooth fine blade. 
The saw is widely available for about $100. 


Mite-R-Gauge (above): Measuring and setting precise angles is 
important in many woodworking projects, and it can be difficult 
to accomplish. Interpolating inscribed settings on power tools 
can be hazardous to your accuracy. The usual method of using a 
sliding bevel with a protractor requires two steps and provides a 
fine opportunity to lose accuracy in the transferring process. 
shopsmith's Mite-R-Gauge protractor/bevel ($11) solves the 
problem by letting you measure, lock, and read either inside or 
outside angles in a single step. The 10-inch arms take all the 
problems out of setting accurate table-saw and sander angles. 
Maxi-Clamp (above right): Nobody's shop ever has enough 
clamps. And no matter how many clamps you have there will be 
some jobs you can't get hold of, and some repetitive jobs where 
you can go mad clamping and unclamping. Shopsmith's Maxi- 
Clamp will come to your rescue. If what you are trying to clamp 
has solid surfaces, you can, with ingenuity, put together the 70 
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parts of the Maxi-Clamp system- pressure feet, rods, fasteners, 
clamping jaws, and multi-hole junction blocks—in various com- 
binations that will hold, push, pull, or position just about any- 
thing. For example, | recently used the system to assemble 
spline-mitered ogee feet for a cabinet. With the Maxi-Clamp | 
could hold the ends in exact position while applying pressure 
only to the mitered glue line. Another job was assembling 14 
drawers, all the same width and depth, for a tool cabinet. With 
that many, you want to glue each drawer in one shot. | did, with 
the setup shown. The Maxi-Clamp system costs about $50. After 
you get one, buy additional washers, hex nuts, and %-in. thread- 
ed rod—a couple of six-ft. lengths standing in the corner let you 
cut extra-long rods, and you can clamp almost any object that 
comes along. However, the Maxi-Clamp system is not a replace- 
ment for C-clamps, wood-jaw clamps, and pipe clamps. 

Turn page for more wood-shop tools 
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Foredom hand grinder (above): Hand grinders are useful for 
many operations—carving, drilling, sanding—particularly in inac- 
cessible places. But Foredom's flexible-shaft models are the 
handiest of the lot. These miniature power tools are made in six 
motor styles with 15 interchangeable handpieces. | have the No. 
30 handpiece with key-type geared chuck, which will take twist 
drills and burrs, etc. with shafts up to 552 in. | also have the No. 55 
contra-angle dental-type handpiece—very handy for getting into 
tight places with short latch-type mandrels and burrs. Foredom 
tools are carried by several mail-order tool houses. Bench-style 
and hang-up motors with electronic foot controls run approxi- 
mately $200. The No. 30 handpiece costs $30; and the No. 55, $95. 
Record doweling jig (above right): Most doweling jigs are far 
from versatile. Several will only locate dowel holes in the edges 
of boards or in framing; one will center dowel holes between 
edges only, unless you add a shim; another locates mating holes 


PHOTOS BY THE AUTHOR 


i 


Miter-frame clamps (above) solve a standard woodworking 
problem: how to apply clamping pressure on a mitered joint for 
a picture frame or box. Corner clamps won't do it. They will 
position the parts, but they won't apply pressure. This miter- 
frame clamp will clamp all four corners in one shot. The alumi- 
num-alloy corner blocks will not mar the work. Parts will be held 
with absolute accuracy. And if your miters are not exactly 45 
deg., or if one side is ^e in. short, you will know it. With addi- 
tional threaded rods cut to length, you can extend the clamp to 
hold any-size frame or box you can lay flat on your bench or the 
floor. Some versions of this versatile clamp use 4-28 threaded 
rod, which makes it difficult and expensive to rig such exten- 
sions. | like the version that uses common ‘4-20 threaded rod. 
With it, economical clamp extensions can be made with the 
threaded rod available at hardware stores and readily obtainable 
hex coupler nuts. The miter-frame clamp's usefulness is not lim- 


in boards for corner joints. Although my preferred method of 
drilling dowel holes is with a drill press or by means of horizontal 
boring with a Shopsmith, there are many occasions when | have 
to use a doweling jig instead. The Record model 148 doweling 
jig ($60 from Garrett Wade, $52 from Constantine) is the one jig I 
have not been able to stump with a doweling problem. It is the 
only one | know of that will locate dowel holes in the middle of a 
board. It will locate any holes needed to make casework furni- 
ture and will guide the drill for perpendicular drilling. As it 
comes, the English-made doweling jig will locate holes any- 
where on any surface of a board up to six inches wide. Addition- 
al guide rods are available to increase width capacity to 12 and 
18 inches. But you could drill holes across the center of a 48- 
by-96-in. plywood panel by substituting %-in. drill rod for the 
guide rods. The tool comes with '-in., ¥-in., six-mm, eight-mm, 
and 10-mm drill guides (5^e-in. is available). 


ited to mitered joints. Any kind of box or carcass joint can be 
clamped. Incidentally, with this clamp and accurate mitering you 
can put picture frames together with glue alone. Miter-frame 
clamps, with 18-in. rods, are available for about $18 from Con- 
stantine, others. 

Abrasive cords (above) have their biggest home-shop applica- 
tion in cleaning the residue of old paint and varnish out of the 
deep grooves in turnings after using paint stripper. | find them 
handy for sanding the grooves of new turnings, too, because 
they do the job a lot more efficiently than strips of sandpaper 
(which seem to tear apart just as you get them started working). 
The abrasive-impregnated cords come as round cords or flat 
tapes, in 150 and 180 grits. They are made by E.C. Mitchell Co. 
and sold by the maker and many other mail-order sources for $8 
to $10 per 25-yd. spool. Smaller (30-ft.) sample spools are avail- 
able from the manufacturer—three spools for $10. 
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An architect tells how he 
designed and tested his 
add-on sunspace 


By JEFFREY MILSTEIN 


Before driving the first nail, I knew 
what my add-on sunspace |PS, May] 
would look like and how it would per- 
form as a heat source. 
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I used my Apple II Plus computer 
with 48K capacity to run two pro- 
grams: Apple World for the three- 
dimensional graphics and TSWING 
for the solar-performance analyses. 
Apple World requires one disc drive; 
TSWING needs two. 

First I sketched out the structure on 
graph paper to get the computer-en- 
try points. Then, using the "editor 
mode" of the program, I entered the 


coordinates of each line into the key- 
board. It's like giving someone direc- 
tions: Go two blocks west, one block 
south, and take the elevator to the 
10th floor. This is not as difficult as it 
might sound. The more I worked with 
the program the easier it became to 
convert lines into the x, y, z coordi- 
nates the program uses to make the 
3-D drawings. 

In the editor mode you can also 
erase or add sections easily. As you 
try different shapes you can save all 
or part of any drawing by storing it on 
a disc. The collection of shapes can be 
called up whenever you need it or 
turned into hard copy on a printer if 
you have one. 

The program does not erase hidden 
lines—the ones that would normally 
disappear as the object rotates. But I 
got around that by entering only two 
sides of the structure at a time. 

Continued 


Apple World program drew 3-D sketches 
that became addition (left). Drawings 
could be rotated for viewing from any 
angle. Zooming up an axis produced a 
view from inside the house looking out 
through the projected sunspace (below). 


“Get an Out-of-this-World Deal _ 
On My Favorite Color Computer!" 


Save *:IOO With This 
Incredible Offer 
From Radio Shack! 


“IPs a fantastic deal оп an 
exciting entertainer!” Take it 
from Isaac. Now you can save 
$100 on any TRS-80* Color Com- 
puter. That means you can get 
our 16K Standard BASIC Color 
Computer, regularly $399.95, for 
only $299.95! Add a pair of joy- 
sticks for $24.95 and you can 
play Super Bustout — our excit- 
ing action game that's also 
sale priced at just $19.95 — a 
$10.00 savings! You'll find the 
TRS-80 Color Computer to be an 
outstanding entertainer and 
educator for the whole family. 


"It's also a very serious, hard 
working computer." Just plug in 
a handy Program Pak" and 
your Color Computer can assist 
you in everything from word 
processing to setting up a fam- 
ily budget — even fo creating 
your own electronic filing 
system. € 
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“Just one of many fine com- 
puters from Radio Shack.” The 
Color Computer attaches eas- 
ily to any TV set. See it foday at 
your nearest Radio Shack store, 
Computer Center or participat- 
ing dealer. 


“Hurry — this fantastic offer 
ends December 31, 1982.” Get 
the $399.95 Standard BASIC 
Color Computer for just $299.95 
— and pay only $19.95 for the 
$29.95 Super Bustout Program 
Pak™! And save $100 on any 
other TRS-80 Color Computer. 


—|saac Asimov 
Renowned Science and 
Science Fiction Author 


Radie Shaek 


The biggest name in little computers” 


A DIVISION OF TANDY CORPORATION 


Computer-generated graphs and tables predict solar performance 
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After drawing the east and south 
sides of my house and saving that on 
disc, I drew several different configu- 
rations of the sunspace, which I saved 
under different labels. Then I could 
call up whichever shape I wanted to 
look at, "attach" it to the house, and 
look at it from all angles. I even got an 
inside view by zooming up one of the 
axes. 

Limits? The lines are not as perfect 
as on those big expensive jobs, but for 
a home computer they're pretty good. 
Not only does the computer serve as a 
valuable tool for designing, it's as 
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much fun to play with as any home 
video game could be. 

Once I designed the sunspace, I 
checked its performance by repro- 
gramming the Apple with TSWING. 
This is a network-simulation program 
that takes your building and predicts 
its inside temperature swings hour by 
hour. It draws easy-to-read graphs 
that let you quickly balance the ther- 
mal mass or compare the effects of dif- 
ferent glazing or insulation. You can 
even overlay graphs to get instant 
comparisons. 

In the past, network-simulation 


programs have been used only by so- 
lar experts because it was time-con- 
suming and difficult to set up the 
"nodal matrix" required. The nodal 
matrix consists of points in the ther- 
mal masses and in the air of the build- . 
ing where you theoretically place 
thermometers to measure tempera- 
tures every hour over a 24-hour per- 
iod. The computer uses these temper- 
ature measurements to calculate how 
much heat is held and how much is 
transmitted by the structure between 
the various points. | 
Continued 
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A cordless hands-free telephone is 
the ultimate step in total telephone 
freedom. Just ask Charlie. 


Charlies 


There's a new sense of freedom when you 
wear the Go Fone headset. The black box you 
carry measures less than an inch thick and is 


2v2" x 4" in size weighing only six ounces. 


Charles Haven uses it. And as Chairman of 


talking for hours on a standard telephone, your 


you have a multi-line phone, your phone com- 


the Board of his privately-held corporation, he ear and hand can feel the stress. With the Go pany can install a phone jack. 


finds it quite handy. Here's why. 

The Technidyne hands-free cordless tele- 
phone (called the Go Fone) consists of a boom 
mike connected to an earphone. The ear- 
phone does not plug in the ear but comfortably 
rests on it. 

The entire unit weighs only a few ounces so 
you hardly know you're wearing it. A light cord 
connects it to a small black box that either 
goes in your pocket or is clipped to your belt. 

THE UNIT BEEPS 

When Mr. Haven hears his unit beep, he 
flips a switch on the black box and says, 
"Hello." Mr. Haven can then carry on a com- 
plete hands-free conversation. He can walk 
over to a file cabinet, walk into the reception 
room, step out on his office balcony, take 
notes, scan computer printouts and do all of 
this with both hands free and no wires to drag 
around. His callers will not hear anything 
unusual. 

His wife has even more fun. She can do the 
dishes, put away the groceries, answer the 
front door, and relax while talking to somebody 
who is stuck holding a conventional phone. 

But there's one feature that we especially 
liked about the Go Fone- its comfort. After 


Just plug the phone line into the recharger 
along with your conventional phone and ex- 
tend the antenna. 


Fone you can talk for hours without stress. 


You carry the small black box in your pocket. 
At the end of the day, you place it in the re- 
charger and it will be recharged and ready for 
an average day's telephone activity. 


LOVE THE FREEDOM 

If you're a busy executive, you'll love the 
freedom and comfort of the Go Fone. You 
don't have to keep the Go Fone on your ear 
either. It goes on so quickly that you simply 
place the unit over your ear when the phone 
rings and flip a switch. But we think you'll really 
like to keep the unit on all the time-—it's that 
comfortable and that unobtrusive. 

The entire system is quite simple. There's a 
base unit into which you plug your regular tele- 
phone and your telephone line using a modu- 
lar plug. If you do not have modular plugs on 
your telephones, you can obtain them quite 
easily from your local telephone company. If 


The base unit also is a recharger for the Go 
Fone's small black box. At the end of the day, 
simply replace the Go Fone portable unit into 
the base unit and let it recharge overnight. 


WORKS EXACTLY 

The range on the Go Fone is 200 to 300 
feet—a range that will cover most homes and 
offices. Once connected, your regular phone 
will work exactly as it did before. But now you 
can answer a call a few hundred feet away with 
the Go Fone. 

We highly recommend that you give the Go 
Fone a personal test during our 30-day trial 
period. Use it atthe office and at home. See if it 
doesn't bring a new sense of freedom when 
you talk on the phone, and experience how it 
makes telephone usage less stressful. If 
you're not absolutely convinced that it's worth 
every penny, return your unit for a prompt and 
courteous refund. 

Charles Haven is a pretty happy man these 
days. He has a nice family, owns a nice busi- 
ness, drives a пісе car and owns a very unique 
cordless telephone. Why not join Mr. Haven 
and order a Go Fone at no obligation, today? 

To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. When ordering, please 
use the order number (shown in parentheses) 
for faster service. One year limited warranty. 
Please add $3.00 for postage and handling 
and Ill. residents add 6% sales tax. 


Go Fone (1025PS01) .............. $149.95 


PRODUCTS 
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oÑ THINK 


One JS&A Plaza, Northbrook, IIl. 60062 
(312) 564-7000 ©JS&A Group, Inc.,1982 
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Your stereo will demonstrate this radar detector's unusual abilities. 


Than Unbelievable Range? 

By now, you've probably heard some tall sounding stories 
about how far away the ESCORT* radar warning 
receiver picks up radar traps. You know, the ones where 
they talk in miles instead of car lengths. The stories go 
on to say that ESCORT's superheterodyne receiving 
Circuits provide as much X and K-band warning as you 
can possibly use, and then some. If you've never used 
an ESCORT, they may seem pretty far fetched, but most 
of them are true. Over hills, around corners, and from 
behind. 


Car 54 Where Are You? 

.. Maximum detection range is wonderful, but it's far 
from the whole story. In some ways, radar detectors are 
like smoke alarms; you want to make sure that you don t 
miss anything, but you don't want a lot of false alarms. 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds off, the most pressing thing on 
your mind is: Where is the fire? Is it ahead of you, behind 
you, above you, or below you? In the same room, or at 
the other end of the house? Your senses can help you 
find fire, but, on the highway, you can't feel or smell 
radar. ESCORT is your sixth sense. 


Hearing Is Believing 

ESCORT reports its findings straight to your ears in a 
way no other detector can match. Its vocabulary 
includes a Geiger-counter-like pulsating rhythm that 
relates radar intensity in a smooth, natural, and intuitive 
manner, making it easy to sense the distance to radar. It 
can tell you if radar is ahead of you, behind you, or even 
traveling along with you in traffic. ESCORT also speaks 
different languages for each radar band. Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You'll even be able to 
tell "beam interrupter’ "trigger ог "instant-on" type 
radars from other signals just by the sounds they make. 
Ditto for radar burglar alarms and door openers. 
ESCORT has a lot to say, and we've developed a new 
way for you to get acquainted quickly. 


Play It, Sam 

ESCORT's instruction book contains a wealth of 
information. Actually, it's the ESCORT user's Bible. But, 
the quickest way to become fluent in ESCORT's lan- 
guage is to play the Radar Disc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number of situations. We now include this 
special Disc with every ESCORT so you can take a 
test drive as soon as you open the box. 


No Stone Unturned | 

The ESCORT Radar Disc is the latest addition to a 
long list of standard features. We don't scrimp on 
anything. Here they are: m Patented Digital Signal 
Processor m Different Audio Alerts for X or K Band 
Radar m Varactor-Tuned Gunn Oscillator tunes out false 
alarms m Alert Lamp dims photoelectrically after dark 
m 1/64 Second Response Time covers all radar m 
City/Highway Switch filters out distractions m Audio 
Pulse Rate accurately relates radar intensity m Fully 
Adjustable Audio Volume m Softly Illuminated Signal 
Strength Meter m L.E.D. Power-On Indicator e Sturdy 
Extruded Aluminum Housing ш Inconspicuous size 
(1.5H x 5.25W x 5D) m Power Cord Quick-Disconnect 
from back of unit m Convenient Visor Clip or Hook and 
Loop Mounting m Protective Molded Carrying Case m 
Handy Cigar Lighter Power Connection m Spare Fuse 
and Alert Lamp Bulb. 


New! 
33' RPM Radar Disc 


What The Critics Say 

Car and Driver: . . . "Ranked according to perform- 
ance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, and 
has the most informative warning system of any unit on 
the market . . . the ESCORT boasts the most careful and 
clever planning, the most pleasing packaging, and the 
most solid construction of the lot." 

BMWCCA Roundel: . . . "The ESCORT is a highly 
sophisticated and sensitive detector that has been 
steadily improved over the years without changing those 
features that made it a success in the first place . . . In 
terms of what all it does, nothing else comes close” 

Playboy: . . . “ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field." 

Autoweek: . . . "For the third straight year, no manu- 
facturer has bettered the ESCORT's sensitivity . . . the 
consistent quality is remarkable” 


Made In Cincinnati 

If you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away. We mean business. In fact, after you open 
the box, play the Radar Disc, and install your ESCORT, 
we'll give you 30 days to test it yourself at no risk. If 
you're not absolutely satisfied, we'll refund your pur- 
chase as well as pay for your postage costs to return it. 
We also back ESCORT with a full one year limited 
warranty on both parts and labor. So let ESCORT change 
radar for you forever. Order today. 


Do It Today 
Just send the following to the address below: 
LJ Your name and complete street address. - 
О How many ESCORTS you want. 
Û Any special shipping instructions. 
Û Your daytime telephone number. 
Û A check or money order. 


Credit card buyers may substitute their card 
number and expiration date for the check.- 
Or call us toll free and save the trip to 
the mail box. 


CALL TOLL FREE... . 3800-543-1608 
IN OHIO CALL......800-582-2696 
ESCORT (Includes Everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 
Extra Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipping immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER Ž 


О Cincinnati Microwave 
Department 1216 
One Microwave Plaza 
Cincinnati, Ohio 45242 


SOLGAIN SHADING 
CROSS SECTION 


FEBRUARY 
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SOLGAIN sketch shows how one of sever- 
al roof overhangs will affect the way sun's 
rays strike a room during selected days. 


To simplify and speed up this proce- 
dure, TSWING's newly updated pro- 
gram has an automatic setup option 
for many simple structures. Called 
the "zone-by-zone" approach, it allows 
you to set up the thermal network by 
answering a series of questions dis- 
played on the computer screen. 

When I ran comparative analyses 
—they're called sensitivity studies— 
on the sunspace, it asked me such 
questions as: What's the volume of air 
in the room? How many air changes 
per hour? What's the heat loss 
through the skin? What are the num- 
ber and type of thermal mass units? 
How thick is the mass? What are the 
heat-transfer factors between nodes 
and the solar-gain distributions? 

Much of this is explained quite well 
in the 75-page handbook that comes 
with the program, but you still must 
know how to do a standard building 
heat-loss calculation as described in 
the ASHRAE handbook (issued by the 
American Society of Heating, Refrig- 
erating and Air Conditioning Engi- 
neers) There are built-in "default" 
values for many ofthe answers, which 
you can override, and they speed data 
entry. | 

TSWING also allows you to enter 
values for movable night insulation, 
internal heat gains from such things 
as appliances, the effects of two ther- 
mostat settings, and heat loss to ob- 
Jects at a constant temperature— such 
as the earth. The program takes all 
this descriptive information and sets 
up the nodal matrix. 

But before you can start running 
the complex equation that results, 
you must set up "weather files"—the 
Btu of solar radiation and the out- 
side temperatures for the days you 
wish to study. Another program on 
the TSWING disc, called SOLGAIN, 
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TIME OF DAY (HOUR) 
TSWING graphs reveal big changes in 
sunspace temperature without mass 
(left), small ones with mass (right). They 


helps you do that. It displays both 
graphically and with numbers the in- 
cident and transmitted radiation 
(with or without shading overhangs) 
for any latitude, window tilt, and ori- 
entation. Апа as if this isn't impres- 
sive enough, SOLGAIN will draw a 
section of a room showing the sun an- 
gles that result when you use a shade 
of your own choice—for any window 
orientation, any hour of the year. 

Using this program, I calculated 
solar gains for all five glazing orienta- 
tions of the sunspace: the south glaz- 
ing with a 60-degree slope, the verti- 
cal south-facing vent windows, the 
east- and west-facing glass, and the 
skylight. 


What my computer told me 


Once everything was ready to run, I 
experimented by varying such things 
as the amount of thermal mass in the 
sunspace and the amount of insula- 
tion over the windows at night. 

For one of these runs I used a clear 
January day, average temperature 21 
degrees F, with snow on the ground 
reflecting more heat into the space, 
and a latitude of 42 degrees. A ther- 
mostat set at 75 degrees determined 
when air would be moved from sun- 
space to house. 

Ав the printout for this run shows, 
with no thermal mass the sunspace 
would transfer 120,000 Btu to the 
house. Thus, without thermal mass 
you get maximum heat gain in the 
house, but at the expense of quite 
large, low-temperature swings in the 
sunspace. 

Interestingly, the computer indi- 
cated that adding nighttime insula- 
tion to the windows under these con- 
ditions would have little effect. The 
readout shows a difference of only 
about 3,000 Btu. Still, if I wanted to 
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TIME OF DAY (HOUR) 
also show results of night window insula- 
tion and of 75-degree-F thermostat that 
signals fan to move hot air into house. 


keep plants in the sunspace, I would 
need enough thermal mass to even 
out the temperature swings and keep 
the plants from freezing at night. 

To test the effect of a moderate 
amount of mass—such as a 2}/-in.- 
thick masonry floor and a 100-sq.-ft., 
eight-in.-thick concrete-block wall—I 
made other runs with and without 
night window insulation. This time, 
with mass, window insulation made a 
much greater contribution to keeping 
the sunspace warm at night; it in- 
creased the amount of heat trans- 
ferred to the house by reducing night- 
time heat loss from the mass. 

For me this amount of mass has 
worked well, keeping the plants from 
freezing, yet supplying a substantial 
amount of heat to our modest house 
on clear days. However, someone with 
a large or poorly insulated house—and 
no plants—might prefer to do without 
thermal mass so that all the heat 
would go to the house. 

Another interesting point the 
graph made is that there is a much 
bigger difference between no insula- 
tion and R-3 insulation than there is 
between R-3 and R-9 insulation. This 
might help you decide whether to 
spend the extra money for high-R 
nightshades when it’s easier for you 
to achieve R-3 with a layer of foil. 

I was impressed with TSWING. 
It proved to be a powerful tool for se- 
rious solar designing. And it could 
save you from making some expensive 
mistakes when designing solar struc- 
tures for your own home. 


SOURCES OF PROGRAMS—AND PLANS 
Apple World by Paul Lutus, United Software of Ameri- 
ca, 750 Third Ave., New York NY 10017, $60 (Atari ver- 
sion also available); TSWING and SOLGAIN by Bill Ash- 
ton and Matt Crosby, Solarsoft Inc., Box 124, Snowmass 
CO 81654, $395. 

Plans for the PS Sunspace are still available. Send 
$11 to Jeffrey Milstein, Box 413, Bearsville NY 12409. 
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30 DAY TRIAL * 1 YEAR WARRANTY 
LCD-GUARTZ 


(Men 5) (Children s) 
MONEY BACK GUARANTEE 
FEATURES: 1. б function dista! waleh. hours minutes seconds day of week date 


month. 2. Automate: calendar. X, 8 deg. 4 Tuncbon calewator ath 
constant and square calculation 4. 10 digit display enables simultanepus 
Calculabon and time display. S. Qual tme 6. Hourly Chime, og, 
T. Melody alarm. B. Chronograph accurate to 17100 = 
seconds, 9. Lan time counting 10. Liltra sim РР 
55mm thick, 11. Melody test capability... ug i 
12. Single battery operation, 13. Bac« ue. 

light for right wewing, 14. t20r M^ c 

24 hout Lime format seiectahle 
by user, 15. Fast nme and 
Calendar Setting by 
keyioard 


- ^ З FUNCTIONS 
TIME 
DATE 
SECONDS 


NIGHTLITE 
` Beautiful Imitation Leather 


A Great Gift! "^" *7.50 
serons FIRST ELECTRONICS, CORP. 


P.O. Box 558247 • Miami, Florida 33159. 


SEND ME: 
QTY CAL/WATCH............ @ $16.95 ea. | 
__ QTY MICKEY (BLACK BAND)...@ 5 7.50 еа. 
_ QTY MICKEY (RED BAND)..... f $ 7.50 ea. 
FLA RESIDENTS ADD 596 SALES TAX 


VISA & MASTER CARD ACCEPTED i 
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NAME س‎ | 
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CITY _ _ STATE = ZIP = i 

UPS DELIVERY i 


YOUR EXCITING 

NEW HOBBY! 

w Enjoy fantastic savings by assem: 
bling your own organ or piano. 
Its easy. No technical 
knowledge required. 


Just follow our clear. 
pictured instructions. 


Choose from many models 
from. portables to consoles. 
Ask about our interest-free 
installment plan. 


ORGAN & PIANO - | 


For Free Information Pack M38) 
Call Toll Free 
800-233- 3865 

Bes. In PA 717-299-4327 


or send 
coupon 
below 


WERSI Dept. M38 P.O. Box 5318 
Lancaster. PA 17601 

O Free Info. Pack: O Organ O Piano 
[] Catalog & Demo Record ıer : 
Name 

Address 

Cii. Lc umm. 
Phone | i- 


Rep inquiries invited 
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Во e BYTES 


By JOHN FREE 


Touch-activation screens 


Get used to them. CRT screens linked to 
computers are quickly nudging typewrit- 
ers, ledger books, and push-button pan- 
els fragm offices, homes, and factories. In 
France, telephone customers are issued 
CRT terminals connected to a central 
computer instead of annual directories 
and the Yellow Pages. 

CRT's are "windows"' between an input 
device—often alphanumeric keyboards— 
and a computer. But light pens, digitizer 
tablets [ "Computer Graphics," PS, June], 
joy sticks, or even speech [Machines that 
Talk...and Listen," PS, Aug. '80] let you 
interact with computers, too. For its Star 
computer work station, Xerox has a 
"mouse." This candy-bar-size gadget po- 
sitions an electronic screen cursor when 
you roll the mouse about on a desktop. 

Tapping a CRT screen with your finger— 
touch activation—seems like the simplest 
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interaction of all. A sensor tells the com- 
puter where you've poked the screen. 
And a program in its memory tells the 
computer what to do. Touching sections 
of an industrial-flow diagram (left at top), 
for example, might display pressure read- 
ings—or operate valves at a plant. 
Screen sensors include transparent 
conductive membranes or a costlier tech- 
nique of reading deflected ultrasonic 
waves. А simpler method puts an invisi- 
ble grid of infrared-light beams across the 
screen. In Carrol Touch Technology's 
(Champaign, Ill.) add-on system (left at bot- 
tom), light-emitting diodes are mounted 
on the side and bottom of a frame. Oppo- 
site each diode is a phototransistor detec- 
tor. Some 1,000 touch points fit a 12-inch 
display; over 3,000 cover a 19-inch one. 
Touch-input technology has been used 
with costly mini- and mainframe comput- 
ers for years. | tried a remarkable "surro- 
gate travel" setup at MIT [PS, Aug. '81]: 
By touching computer-graphics symbols 
and videodisc images of Aspen, Colo., on 
a TV screen, | told the computer | wanted 
to "drive" through the town. What's in- 
triguing is that setups such as this and 
other creative applications are now feasi- 
ble on microcomputers—even budget 
models. Hardware costs are comparable 
with many personal-computer accessories. 


Books and software 


€ Need programs or hardware acces- 
sories for your low-cost Sinclair ZX80, 81, 
or Timex Sinclair 1000 microcomputer? J. 
Randolph Hecht's The Sinclair Computer 
Family Sourcebook (Atlantic Computer 
Products, 5 Main Plaza, Norfolk, Va. 
23510, $6.95 in softcover) provides 85 
pages of software, publications, and 
hardware, such as 56K (kilobyte) memory 
add-ons or a light pen. 

€ Joan E. Scott's /ntroduction to Inter- 
active Computer Graphics (John Wiley & 
Sons, 1 Wiley Dr., Somerset, N.J. 08873, 
$25.95 hardcover, $15.50 softcover) offers 
an overview of graphics hardware and 
software without becoming too technical. 
One chapter covers management consid- 
erations for selecting systems, and an ap- 
pendix lists publications, conventions, 
and courses. 

ё Peter A. McWilliams’ The Word Pro- 
cessing Book (Prelude Press, Box 69773, 
Los Angeles, Calif. 90069, $10 softcover) 
has a chapter that briefly evaluates 13 
personal computers, software, and three 
printers for word processing. The book, 
sprinkled with Victorian-era engravings 
and editorial asides, is a quick introduc- 
tion to the field. 

Continued 
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On the job, on the field, or on the road. Now you can 
talk and listen hands free at a new breakthrough price. 


SWAT teams use them. So do quarter- 
backs and firemen. Now you too can 
talk and listen to people near and far 
totally hands free while you are jogging, 
riding a bike, or hiking. 

Both at work and at home this unique 
communications system with a range up 
to 1/2 mile will let you keep in touch. 

You'll keep in close contact with your 
hunting partners when you hunt, and 
you'll communicate for ease and safety 
on construction sites. 

Plus, you can effortlessly perform 
tasks like fine tuning your TV antenna 
when you need to communicate with 
someone on the ground or out of sight. 

NOT А WALKIE TALKIE 

This is no toy. The Think Speak is to- 
tally automated, When you speak, a 
special voice activated circuit (VOX) 
automatically engages the transmitter so 
you are broadcasting. When you stop 
speaking, it automatically returns to 
'stand by' to await a reply. 

It is virtually noise free because it uses 
a quartz crystal locked dual conversion 
superheterodyne communication circuit 
that operates on an FM band. 

So, your communication won't sound 
like a CB or an AM radio. You'll speak 
and hear with the full power and clarity 
you'd expect from an FM radio station. 

HERE'S WHAT IT IS 

You wear the Think Speak just like a 
personal stereo. There is an adjustable 
headphone that you wear on either your 
right or left ear. The other ear is clear to 
hear the outside world for safety. 

A flexible boom microphone lets you 
speak normally while you transmit. The 
entire shaft of the boom mike is adjust- 


able and will retain any position you set. 


All of the electronics are contained in 
a small 672 oz. case that easily clips to 
your belt or with its removable clip fits 


into your pocket. And, what controls. 

The voice activation circuit has a 3 
level sensitivity switch. If you're riding 
a motorcycle or breathing hard while 
you jog, you can set the sensitivity to 
low so that you won't transmit in error. 

If you are hunting or fishing and you 
can't talk much over a whisper, you can 
set the sensitivity to high. Plus the head- 
phone has a 3 level volume control too. 

In addition to the VOX voice oper- 
ated circuit, you have 'PTT' which 
means Push to Talk. When you want to 
talk, you just push the PTT button. 

This is a really great feature when you 
want to whisper very quietly below the 
threshold of even the high sensitivity 
setting of the Voice Operated Circuit. 
You may be into surveillance or photo- 
graphing wildlife. When you can only 
whisper, you'll especially appreciate the 
super quiet FM reception of this system. 

SOME SPECIFICS 

Y ou can expect long battery life from 
a standard 9V battery (not included). In 
the 'stand by' mode, the Think Speak 
only consumes 13.5 milliamps of power 
while it's ready to transmit or receive. 

The antenna is conveniently clipped to 
the headband for normal use. For full 
range use, the antenna pops up. 

The system operates on the 49 mhz 
band using FM so you shouldn't be bo- 
thered by any other radio transmissions 
as you are with CBs and Walkie Talkies. 

There are 5 channels (A-E) allotted 
to the Think Speak to further prevent 
interference. We will ship all units order- 
ed on each order with the same channel. 

The transmisssion output is a full RF 
of 10,000uV/m @ 3 meters max. No 
FCC license is required. And, the FM 
hum and noise is almost good enough 
for a high fidelity system at 40db min. 
The case is 4-9/16" x 24" x 15/16". 


PERSONAL OR GROUP 

You can talk to 1 or even 10 people 
with Think Speaks. So, if you're the 
head of a Search and Rescue team you 
can talk to everyone at once and get 
responses from one at a time. 

The Think Speak is great if you're 
skiing with a friend, using two boats on 
a lake or at sea, hiking in the mountains 
or just jogging around the block. | 

If you're a pitcher you can talk to 
your catcher or the coach. If you're on 
a loading dock, you can talk to the man 
in the truck or on the forklift. If you're 
a security guard, you'll never be alone. 

The Think Speak is manufactured and 
backed by a limited warranty from Max- 
con Electronics, the two way specialists. 

TRY A THINK SPEAK 
RISK FREE 

Walk around the block. Take a bike 
ride and really test the range of this 
breakthrough in personal communica- 
tion. If you aren't 10096 satisfied with 
the incredible sound quality or the 
range, return it in its original box within 
30 days for a courteous refund. 

To order your Think Speak risk free 
with your credit card, call the DAK toll 
free hotline or send your check for the 
incredible breakthrough price of only 
$49.95 each (minimum of 2 required). 
Plus $2.50 each for postage and hand- 
ling. Order Number 9415. CA res. 
please add 696 sales tax. 

When you think out loud, people will 
listen, Try a Think Speak risk free today. 


DAK 


INDUSTRIES 
! Jj INCORPORATED 
Call TOLL-FREE ........ г... (800) 423-2636 
In California Call ............. (213) 984-1559 


10845 Vanowen St., North Hollywood, CA 91605 


Now you can un- like finish and gold 
obtrusively snap a 
photo while appearing | 


trim are durable 
@ anodized aluminum. 
to light a cigarette. Because this refillable Comes with leather-like case and year 
butane lighter is also a remarkably 
complex— but compact precision camera 
Minimax. 


warranty. Far less expensive than similar 
size cameras, yet Minimax has all the 
called quality the Japanese have brought to the 
Now you'll always be ready for that art of miniaturized 


once in a lifetime shot, because Minimax photography. 
is so light and easy to carry. Measures Enjoy it risk-free 
4 x 1 x 9s", Weighs З ozs. for 30 days with 


Minimax's amazingly sharp nega- 
tives produce big, beautiful 3 x 5" color 
or B&W prints. Uses standard Minox? 
film cartridges in ASA speeds of 125 to 
400 (available at any camera store). 
And there's no focusing; nothing to 


a prompt and 
courteous refund 
if not satisfied. 
ORDER 
TOLL FREE. 


set. Just point and shoot. ЕЕ 
Brown tortoise shell enamel- , For fastest delivery, 8 

да credit card holders may 4# 

call our toll free lines. " 


Order #DN839 for the 
Minimax Camera/Lighter. 
Or send a check for $95 
plus 3.50 delivery. СА resi- . 
dents only add 6% sales tax.^ 


800 344-4444 
In Alaska and Hawaii 
800 221-3826 E 


THE SHARPER IMAGE ` 
406 Jackson Street, Dept.8988 ^ 
San Francisco, СА 94111 S 
€ The Sharper Image 


Call tl free for oar catalog d imnrativeprodnc. 


RD | Rid your home 


or plant permanently 
of pests and varmint with ... 


"|DECIMATE| 


t's not a pretty topic, but let's face it: mice, 

rats, roaches, bats, fleas, spiders, and other 

pests and varmint make life miserable at home 

or at the plant. Sure, there are all kinds of poisons 

tnat get rid ot them - temporarily. Trouble is that those poisons 
usually contain carcinogens that endanger you and your household pets. And, unfortunately, 

in just a few generations (and that can take as little as a few months) the "little visitors" usually 

develop immunity against them. 

DeciMate works on an entirely differen: principle - it delivers a tremendous blast of ultra- 
sound that is totally inaudible to humans and pets, but that sounds like an onrushing 747 jet 
plane to pests and varmint. It totally disrupts their eating, sleeping, and reproductive patterns. 
They become so thoroughly discombobulated that they'll leave your home within a few short 
weeks - never to return. There is nothing to prepare, nothing to set up, no poison, no dead ani- 
mais and never any mess. Pests just disappear. It covers about 2,000 ft. or 15,000 Н. 3 


Neh your space become totally varmin: Нан 


watch your become totally varmint 
SUE TM 4 FOR FASTEST SERVICE ORDER 


free. You have two levels of output inten- 
TOLL FREE (800 227-3416 


sity, depending on the severity of the 
In California Call (415) 433-7540 


problem. It is a humane, clean, and totally 

effectiva system 2 rid yourself of pests 

once and for all. Clean up your home or Please give order # 104487 and your major 

plant and order today! chargecard number and exp. date. If you prefer, 
mail check or chargecard authorization for 
$69.95 plus $2 for post./insur. (plus sales tax 
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Important Notice: Please do not confuse 
DeciMate with similar looking units of low for California delivery). You have 2-week return 
intensity and only one output level. Deci- privil and 1-year guarantee. For a. üy c or- 
Mate "sweeps" from 25,000 to 40,000 Hz. please call or write "Premium 

in each cycle - other units have constant 
frequency. They may cost a few dollars I 779 Bush St., Box 7584 
less, but they cannot possibly do the job. USC 3 Sen Francisco. СА 94120 
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9 |s your hi-fi system overemphasizing 
or de-emphasizing certain audio frequen- 
cies? The Audio Spectrum Analyzer, a 
$19.95 program from Radio Shack (Fort 
Worth, Tex.) for its TRS-80 color comput- 
er, can show you. Color bars (photo) dis- 
play frequency response over nine oc- 
taves in one-third-octave segments. 
Eventide Clockworks, Inc. (New York, 
N.Y.), markets plug-in spectrum-analyzer 
boards and software for Apple, Commo- 
dore, and Radio Shack computers. This 
hardware covers the audio spectrum | 
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from 20 to 20,000 Hz (compared with 32 to 
12,500 Hz for the TRS-80 color computer 
software). Eventide's complete Apple 
package is $744. 

€ Mark Finkelstein and George McCar- 
ty's Calculate Basic Statistics (EduCalc 
Publications, Box 974, Laguna Beach, Ca- 
lif. 92652, $14.95 softcover) covers statis- 
tics fundamentals for calculators and per- 
sonal computers (one BASIC program, for 
multiple regression, is included). The 
book has excellent diagrams and clear ex- 
planations. Walter W. Hudson's A Statisti- 
cal Package for the Pocket Calculator: The 
SPPC Manua! (Walmyr Publishing Co., 
Box 3554, Leon Station, Tallahassee, Fla. 
32303, $14.95, softcover) offers statistics 
algorithms for TI-55 or similar calculators 
and computers. 

© All-in-one software packages—data- 
base management, calculation, commu- 
nications, and word processing—are start- | 
ing to appear. The Silicon Office is a new - 
$999 package with these features from 
England's Bristol Software Factory, dis- 
tributed by Computer Marketing Services, 
Inc., 300 W. Marlton Pike, Cherry Hill, N.J. 
08002. It's tailored for the Commodore 
CBM 8032 computer with 64K RAM (ran- 
dom access memory) and a CBM 8050 
dual-disc drive. 

€ Howard Franklin's Go/den Delicious 
Games for the Apple Computer (John Wi- 
ley & Sons, $12.95 softcover) comes with 
a tear-out card for ordering a $34.95 disc 
that carries programs described in the 
book. Routines cover musical notes and 
sound effects, low- and high-resolution 
graphics, data entry, and more. The book 
stresses ways to write games in BASIC. 


Quick looks 


9 Flip-top microcomputer work sta- 
tions—models with CRT's that can be po- 
sitioned either horizontally or vertically— 

Continued 


Radio signals move fast. They travel at 
86,000 miles per second. The same as 
һе speed of light. 

Just like light, radio signals travel only 
n straight lines. But unlike light, they 
re reflected and distorted by buildings, 
ills and even passing airplanes. 

So, your FM tuner is engulfed in a ver- 
itable echo chamber of reflected and 
distorted radio signals. 

The fact is, your FM tuner can't tell 
a distorted signal from the real thing. 
Nor can it stop a distorted reflection 
from mixing in with the original. 

That's why many of the FM stations 
that you try to tune in are hissy and the 
sound appears to break up. 

FREE HELP 

Y ou can solve part of the problem for 
free. Check the piece of wire, worth just 
about 79 cents, called a dipole antenna 
that came with the receiver. Is it simply 
junked behind your receiver or is it nice- 
ly spread out like a big 'T' on the wall. 

If your dipole wasn't already stretched 
out you'll immediately notice a signifi- 
cant improvement in both the back- 
ground noise level and distortion in 
your music. In fact, the improvement 
on many stations will be enough to 
make you very glad you read this ad. 

So much for the free help. Your dipole 
is directional. It is most sensitive to FM 
broadcasts that are coming at it directly 
through the wall it's mounted on. 

If you are receiving some stations now 
that you only hear with so so quality, 
you are probably picking up the distor- 
ted signals that are being reflected at 
you from distant buildings rather than 
the direct beam of the radio station. 

It's a pretty good bet that you can dra- 
matically improve the bad stations by 
repositioning your antenna at a differ- 
ent angle so that it is aimed at the sta- 
tion you want to receive. You'll im- 
prove the sound for 2 reasons. 1) You'll 
be aimed at the real signal. 2) Y our an- 
tenna will reject the reflected signals 
coming at it from different directions. 

The problem is that once you re-aim 
your antenna to pick up a station that 
was weak, the stations that were strong 
will now most likely be weak. 

Here's the story of a new component 


THE BEAM BOX by B 


that doesn't look in the slightest like an 
antenna, but will let you electronically 
aim your antenna where the signal is 
best, snuff out distorted reflected sig- 
nals, and add up to 16 times the selec- 
tivity to the particular station that you 
want to tune in. 
THE LAST COMPONENT 
B.I.C. has invented (and patented) an 
FM antenna so revolutionary that it 
looks like a new HiFi component. 
It's called the Beam Box. It actually 
contains 4 separate antenna elements. 
Y ou electronically aim the elements as 
you switch a directional control switch 
on the front panel. Unlike the dipole 


antenna which picks up signals from 
only 2 directions (front and back), the 
Beam Box can be aimed in all directions. 


The dipole antenna at left pulls in signals only from the 
front and back. The Beam Box covers all points of the 
compass while it snuffs out distorted reflections from 
other directions. Something your tuner can't do alone. 

Y ou can easily tell when you've aimed 
properly as your signal strength meter 
will rise. Plus, you'll hear the sound 
quality go up and distortion go down. 

You'll get a brighter, cleaner signal and 
thus your receiver can produce a bright- 
er cleaner sound. When you're making 
cassette copies from FM broadcasts, 
you'll really appreciate the clean sound. 

AT R 


IN FRONT OF YOUR TUNER 

FM radio waves vary in size from 9 
feet to 11.1 feet in length, depending on 
their frequency. Other antennas have to 
make a compromise as to their sensitiv- 
ity to the different sized frequencies. 

Once you tune in a sta- | ك‎ 
tion on your tuner, you 
can dramatically SS 
improve the sound ру, SS 
by switching in the | „` P 
Beam Box's 4 gang x 34 
tuning capacitor. It's ` 
just like the one you'll . 
find in most FM tuners. 


It matches the 
antenna to the exact frequency of the 
station you select. 


The 79 Gent FM Problem 


on't blame your FM tuner if the stations you try to tune т are 
issy and have sound that seems to break up. 
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$5 Amplifier Bonus 
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i Amgphuher 
| MODEL B-1 


DAK has made an incredible purchase 
on just 5800 of the high-gain low-noise 
Beam Booster Amplifiers, They are solid 
state, impedance matched and complete 
with a low voltage AC power supply. 

You'll get a phenomenal 15db boost in 
FM stereo signal strength. Their list 
price was $24.95, and dealer cost was 
$16.65 just last May, but you can get 
one with each Beam Box you buy for 
just $5 plus $1.50 for postage and hand- 
ling. Bonus Order Number 9350. 

Now you can pick up clear clean FM 
stereo even in fringe areas without hiss, 
distortion or drift, An ultimate solution. 
Note: Only the first 5800 Beam Box 
buyers from this ad can get the Booster. 


The Beam Box is 12-7/8" wide, апа 
comes with connecting cable and В.1.С. 
limited warranty. 

TRY THE BEAM BOX RISK FREE 

Connect this antenna component to 
your tuner. Tune in several FM stereo 
stations. You'll notice the improvement 
in signal to noise, clarity and stereo 
channel separation on each station. 

If for any reason you aren't 100% sat- 
isfied, simply return the Beam Box 
within 30 days in its original box to 
DAK for a courteous refund. | 

To order the patented Beam Box FM-8 
risk free with your credit card, call the 
DAK toll free hotline, or send your 
check not for the regular $59 price, but 
for only $39 plus $3.50 for postage and 
handling to DAK. Order No. 9301.(CA 
res add 696 tax). 

With the Beam Box, you'll get more 
FM stations, and you'll get them better. 


DAK 


INDUSTRIES 


INCORPORATED 


Call TOLL-FREE .............. . .(800) 423-2636 
In California Call . .(213) 984-1559 
10845 Vanowen st, North Hollywood, CA 91605 


U Band Width 


; MODEL FM B 
Y DIRECTABLE FM ANTENNA 


The Marsona sound conditioner 
generates the primal sounds of nature— 
the surf, the rain, the rhythmic gushes 
of a waterfall. And these sounds aren't 
recorded— but synthesized— with the use 
of advanced solid state electronics. 


Hospitals use sound conditioners like 
the Marsona to relax patients in the 
coronary and respiratory care sections. 
Controlled laboratory tests at a university 
sleep lab indicated that sound conditioned 


Movies, 
Sports, Shows 
24 Hours a Day! 


Imagine . . . the highest quality, most pop- 
ular selling, micro-wave receiver system 
in the country . All for only $165.00. 
Receive 24 hour a day movies, specials, 
sporting events, and more, all on your 
present television set. Install this high- 
powered parabolic dish system in just 
minutes, then sit back, relax and enjoy 
great 24 hour, commercial-free program- 
ming. The HMR-20 microwave receiver 


SPECIFICATIONS 
HMR- 
GAIN- 45db 
FREQUENCY- 
1- 2.6GHz 
DISH SIZE- 
20" full 
parabolic 
TUNING- 
55 thru 75 Mhz 
REGULAR 


SUGGESTED 
` RETAIL- $ 325 
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California Residents Add 6% Sales Tax 


SOUNDS THAT SOOTHE. 


sleepers got to sleep quicker, slept longer 
and received ned 90% more Delta 
(stage 4) deep sleep. 

Marsonas all-electronic design offers 
several advantages over parior electro- 
mechanical models: more types of sounds 
(2 surt, raintall, waterfall). There are no 
moving parts, no tapes, ane to wear 
out. And it uses less electricity than a 
small night light. 

And you can fine tune sounds to 
axari y your likes; from a mere whisper 
all the way uP to a strong masking sound. 
With the surt you can even vary the 
rhythm from slow to fast to random. 

The Marsona 1200 uses ‘white noise — 
long recognized by scientists for its ability 
to mask out unwanted noise that interferes 
with sleep, relaxation or work. We offer 
you the Marsona 1200 for a full two week 
money-back trial. One year warranty. 


ORDER TOLL FREE | 
Order product 4MC643. Ced 


card holders may use our toll-free 
number. Or send check for $129 plus 
$4.50 delivery (in California, add $7.74 


~ sales tax). Please mention this magazine. 


. 800 344-4444 


In Alaska and Hawaii 800 227-3826 


` THE SHARPER IMAGE’ 


~ 406 Jackson St., Dept. 8991 
х San Francisco, CA 9411101982 The Sharper Image 
* Call toll free for our catalog of innovative products. 


system is designed to be installed within 
sixty miles of the microwave transmission 
station in your area (unobstructed line- 
of-sight), and comes complete with all 
hardware: 60 feet of coaxial cable, cable 
adapters, power supply tuner, and instal- 
lation instructions ... All for only $165.00, 
including shipping and handling. We also 
offer our newest and most powerful 
antenna, the HMA-28 ... with 40% more 
power for the sharpest picture possible 
and the longest signal distance . . . only 
$220.00 including shipping and handling. 
Both of these great antennas are tuneable 
through 44 frequencies, providing you the 
greatest selection of programming. Both 
units carry a 6-month limited warranty on 
defects in material or workmanship". 5o 
don't wait another minute, call us right 
now, our lines are open 24 hours, our 
operators are ready to take your order. 


TOLL-FREE FOR ORDERS ONLY: 
1-800-854-0561 Ext. 806 


in California, Alaska. Hawaii 
1-714-953-8168 


For Information: (213) 956-5508 
Sorry. no collect calls. 


We gladly accept VISA or Mastercard or 
money order (allow 2 wks). If you prefer, 
your personal check (allow 4 to 6 wks). 


* All units returned tor refund that аге not defective are 
subject to a 15% restocking charge. 


SELECT MARKETING INC. 


EN COMPLETE AND MAIL - SELECT MARKETING, P.O. BOX CA. 91720 ШШШ 


ADDRESS. 


CITY, STATE, ZIP 


PHONE E VISA [ maste RCARD 
ACCT. NO. EXP. DATE d 
SIGNATURE 
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are now being made by Corvus Systems 
(San Jose, Calif.) and Digital Microsys- 
tems (Embarcadero, Calif.). Digital's rotat- 
ing-screen DMS-5000 (photo) can display - 


80 characters by 66 lines for a full page of 
text or, rotated 90 degrees, 132 characters 
by 50 lines if you want to view a big elec- 
tronic spread-sheet problem without 
scrolling as much. Digital's work stations 
cost from $3,295 to $4,195. 

€ As floppy discs for microcomputers 
are shrinking in size [B&B, PS, Oct.], hard, 
non-flexible discs are changing, too. Sy- 
Quest (Fremont, Calif.) has introduced a 
3.9-in. Winchester disc with either a fixed 
or removable platter. Most small-comput- 
er Winchesters аге 5¥ in. in diameter. Sy- 
Quest's new disc can store 6.38 mega- 
bytes, and two drive units fit the space for 
a standard 57/-in. floppy-disc drive. 

9 Price wars are developing in low-end 
home computers. Atari models gained in 
distribution as Sears chose them for mar- 
keting. TI offers a $100 rebate on its $300 
model, and Radio Shack and Commodore 
have cut prices on theirs. 


10x 10" panel 


THE 
COLLECTOR 


IF YOU WANT CLEAN FRESH 
AIR OR YOU'VE UNPLUGGED 
YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T 
WORK, THEN READ ON. 


{5 your indoor air fresh, clean and alive? In- 
door air pollution is becoming a national 
health hazard. Energy efficient airtight build- 
ings are stifled with stale polluted air which 
includes smoke, dust, pollen, viruses, and 
bacteria. Most of these pollutants are so 
small (under 5 micros) that they are not 
effectively removed by common small filter- 
fan units. Scientific tests show that these 
noisy inefficent units which emit chemical 
“citrus” odors are more like toys, апа are no 
match for high-powered ionizers in thorough- 
ly cleaning the air we breathe. 


ANOTHER IMPORTANT DIFFERENCE 
You know how good and vibrant the air feels 
right after a rain storm with that crisp, fresh 
smell? Just like in the mountains, near a 
waterfall or at the ocean. That clean, alive 
fresh: air is rich in something important that 
is missing or greatly depleted in our urban 
and indoor air, The missing element is nega- 
tive ions, nature's own air cleaners. Scientists 
claim that these amazing active ions are of 
great benefit to you and can actually make 
you feel alive, revitalized and alert while re- 
lieving depression, headaches and allergies. 
Negative ions promote sound sleep, learning 
and healing and even make plants grow better. 
In addition, hospitals use ionizers in burn 
units to destroy bacteria and reduce pain. 


Filter fan units do not emit negative ions. 
The COLLECTOR, by Zestron, creates 
trillions of these beneficial ions every 
second, while giving you the best perfor- 
mance, value and technology in air cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an un- 
tidy deposit of pollutants on room and furni- 
ture surfaces near the ionizer, The COLLEC- 
TOR by Zestron takes ion technology a 
giant step forward by giving you superpower- 
ed ion output while depositing pollutants 
from your air on the collector panel. This 
easy to clean panel features a scientifically 
formulated surface that  electrostatically 
attracts the vast majority of airborn pollu- 
tants to it rather than to the floor or walls 
near the іопігег. 


FRESH AIR 
BREAKTHROUGH! 


ZESTRON, THE LEADER IN ION TECHNOLOGY, ANNOUNCES 


SUPER-ION OUTPUT IN A BIPOLAR ELECTROSTATIC PRE- 
CIPITATOR. “THE COLLECTOR" COMBINES SPACE AGE 
TECHNOLOGY WITH TRUE VALUE AND PERFORMANCE TO 
IONIZE AND CLEAN YOUR INDOOR AIR OF HARMFUL, 
POLLUTANTS BETTER THAN ANY OTHER IONIZER. 


ADJUSTABLE OUTPUT-DETACHABLE 
COLLECTOR 

Some people prefer fewer ions at night. The 
COLLECTOR is the only adjustable bipolar 
ionizer that allows you to set the ion level 
to your personal preference, The detachable 
COLLECTOR allows you to place it where 
you want to protect desired surfaces and 
facilitate cleaning. The scientifically formu- 
lated surface instantly wipes clean unlike 
other bipolar ionizers whose porous surfaces 
absorb odors and unsightly grime. 


AMAZING DEMONSTRATION! 
Unplug your COLLECTOR and place a 
facial tissue on top of the collector panel, 
then place the ionizer unit and an ash tray 
on top of the tissue. Place a lit cigarette in 
the ash tray and watch the smoke rise into 
the air. Now plug it in, and amaze yourself 
and friends as the smoke barely rises above 
the ashtray and then nose-dives into and is 
absorbed by the tissue before it can enter 
the room air, This air cleaning is accomplish- 
ed entirely electronically with no moving 
parts! The COLLECTOR by Zestron is the 
only ionizer on the market that cleans the air 
powerfully enough to accomplish this test. 


SUPERPOWER OUTPUT 
The COLLECTOR by Zestron is the only 
bipolar collecting ionizer with superpower 
output. The thoroughness and speed of air 
cleaning increases with more ion output, and 
Zestron ionizers give you the highest output 
(without detectable ozone). Check the com- 
parison chart below. Don't buy any ionizer 
not stating output using the industry stan- 
dard of ions/cc/ sec, at one meter, Low out- 
put ionizers generally don't specify output. 


IONIZER OUTPUT (1m.) COLLECTOR 


ions/cc/sec. 

The COLLECTOR 1,600,000 YES 
By Zestron | 

JSA Bubble ??? YES 
Aspen ??? YES 
Orbit ??? YES 
AirCarell 236,000 YES 
ZESTRON IG-700 1,900,000 NO 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze ??? NO 


FREE ION DETECTOR 

A FREE remote ion detector comes 
with each ZESTHON to verify and 
compare output. When you place the 
detector next to a ZESTRON and a 
competitive unit, you will see greatly 
reduced or no output from the com- 
petitive unit! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of 
high reliability design experience, is built in 
the heart of Silicon Valley, USA, using 
quality parts operating under low stress, It is 
designed to give you space age performance 
and years of trouble free service. The COL- 
LECTOR operates anywhere in your home 
or office on regular current for pennies a 
month. It has no moving parts and nothing 
to wear out or replace. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends, deserve 
the healthy clean fresh air that Zestron ioni- 
zers have brought to thousands of satisfied 
users? Users write: 

“1 simply cannot believe how much better 1 
feel physically” Dr. E.K., DDS - MA 

"|l smoke heavily and it has cleared the air as 
advertised” G.P - WA 

“I haven't taken the top off my nasel decon- 
gestant spray since using your product. 1 
was previously a chronic user.'* G.S. - SD. 
When you use your COLLECTOR, you'll 
quickly feel the difference it makes and 
smell the freshness in your air. You'll 
actually see the elimination of smoke and 
dust in your air! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in 
your home or office risk free for 30 days. 
You will probably want more units, but if 
for any reason you are not satisfied, return 
the unit for a prompt and courteous full 
refund including your return postage. The 
COLLECTOR has a full one-year warranty 
on both parts and labor, excluding abuse. 


ADDITIONAL DEALERSHIPS 
AVAILABLE 

Reorders are pouring in, customers write: 
“We are enjoying the results of the first one 
and are ordering two more” Dr. J.B., M.D.-CA 
“Very pleased with the firstunit...send two 
more” Dr. D.M., D.C. - CA 

“I’m a distributor for three other ion com- 
panies, and have to say | am extremely, €x- 
tremely impressed.” T.N. - CA. 

ZESTRON, the leader in ion technoloy, 
has created a unique DEALERSHIP PRO- 
GRAM. Call or write for details on this 
RISK FREE OPPORTUNITY. 


TO ORDER — FREE SHIPPING 
Send your check or money order for $119.95 
foroneor$104.95 each for 2 or more {СА res. 
add 6.596 tax) or credit card users may call: 
TOLL FREE (800) 372-1200 
In Calif, (408) 371-1200 


ZESTRON, INC. Dept. P-12 
667 McGlincey Lane 
Campbell, CA 95008 


| Dept. 617,Р.О. Box 14206 
| Credit card customers please fill in card # and Exp. date 


| QUANTITY | MODEL #| GOLD | SILVER | PRICE | 


Visa or Master Charge # 


DIRECT FROM 
U.S. OPTICS. 


OUALITY SUNGLASSES 


AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames ` 

No non-sense guarantee. 
FREE — limited time only— deluxe velour 


| lined case with each pair of glasses 


ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: gods t be fooled by cheap 
imitations. These d are 
exclusively for U.S. Optics?. To make 
sure you get the best, order now and if 
not completely satisfied return for 


refund within 30 days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20Р available in gold 
or silver frame. À $20.00 value only $7.95. 
Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

#30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


To a send check or ee ar ool ts U. 8. 5. Opties, 
eo 


Credit card orders may call 1-404-252-0703. 


Exp. Date 


FREE case with each pair. 


Camera chip 
senses TV images 
in total darkness 


Television engineers flood studios 
with intense light so TV cameras can 
sense picture details by the light that 
objects reflect. RCA now says it has 
developed a solid-state infrared cam- 
era that creates recognizable TV pic- 
tures in a room that's totally dark to 
the human eye. 

Pictures with RCA's experimental 
camera are a long way from commer- 
cial TV standards. But the recent 
advance in imaging technology sug- 
gests it has the potential to approach 
broadcast-television resolution. 

Pictures are seen by the infrared 
radiation that strikes the camera sen- 
sor. During a demonstration of the 
RCA device, the camera was able to 
discriminate veins in a human hand 
and detect the heat transferred to 
objects when they were touched by 


à 
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Three-inch silicon wafer has a number of 
infrared-sensitive chips. Wafer is made by 
depositing a very thin film of platinum sil- 
icon over the substrate. 
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someone for only one second or less. 

Chips used in the camera are cooled 
by liquid nitrogen. They're sensitive 
to spectral wavelengths of three to six 
micrometers. And though the sen- 
sors—platinum silicide Schottky-bar- 
rier detectors—are still relatively in- 
efficient, they're 10 times better than 
an earlier type made with the same 
material. 

А detector has 8,192 elements, 
arranged in a matrix of 64 columns 
and 128 rows. The chip is a charge- 
coupled device [PS, Jan.] that func- 
tions like sensors in conventional sol- 
id-state cameras. 

RCA's technique of depositing ex- 
ceptionally thin films on a substrate 
has also made the uniformity of 
response much better than with other 
infrared sensors.—John Free 


Thermal image on TV 
monitor above is made by 
RCA's experimental heat- 
sensing camera (left). 
Warm objects, like scien- 
tist Gary Hughes' skin, 
appear white in total dark- 
ness; cool ones, dark. 


Dime-size imager chip sliced from a sili- 
con wafer has over 8,000 heat-sensitive 
elements. Each of these picture elements 
is 120 by 60 micrometers in size. 


You're probably expecting our typical sales 
pitch, but get ready for a shock. For instead of 
trying to tell you what a great product the 
Magic Stat thermostat is, we're going to tear it 
apart. Unmercifully. 

When we first saw the Magic Stat, we took 
one look at the name and went “Yuck!” We 
took one look at the plastic case and said 
“How cheap looking.” And when we looked for 
the digital readout, it had none. So before the 
salesman even showed us how it worked, we 
were totally tumed off. 


REAL LOSER 

So there it was—at first blush a real loser. 
But wait, we did find one good feature —a fea- 
ture that led us to a discovery. The Magic Stat 
installs in a few minutes and no serviceman is 
required. Thermostat wires in your wall follow 
standard color codes. So when you install a 
Magic Stat, you attach the red wire to the red 
location and the white to the white. That's play- 
School stuff. And its safe. Conventional 
thermostats installed over the past 20 years 
are generally only 24 volts, so you can either 
turn off the power or work with the "live" wires 
without fear. 


OK, LET'S TEST IT 

The Magic Stat installation was so easy that 
the least we could do was test it. And that's 
when we made an incredible discovery. We 
discovered that the Magic Stat was probably 
the most consumer-oriented, technologically- 
advanced and most sophisticated thermostat 
ever developed on the face of this earth and in 
our galaxy for all times ever. What made us 
switch from hating the thing to loving it? Read 
the following. 

The Magic Stat has six setback settings per 
day and a seven day program. That means 
that you could set it for 709 when you get up in 
the morning, drop the temperature to 549 
when you go to work, raise it to 68° when you 
return for dinner, raise it up to 729 after dinner 
as you watch TV and then drop it down to 
62°when you go to sleep. Count them-five 
settings with one to spare. 

In one day the Magic Stat is programmed for 
the whole week and for the weeks to come. If 
you want a different schedule for weekends, 
you can individually program the thermostat 
for those days, too. "Big deal," you might 


think. "What's so great about that?" Read on. 

You set most electronic setback thermo- 
stats to the time you want the furnace to go on 
in the morning, so when you wake up, your 
room is once again warm. But what if one 
morning it's bitter cold outside and the next 
morning it's much warmer? This means that 
setting your furnace to go on at the same time 
may, on one morning, leave you cold and on 
the next morning cause you to waste energy 
by warming up your house too soon. 

By golly, the Magic Stat has everybody beat 
on this one too. Throughout the night it senses 
and computes the drop in temperature and the 
time it will take to get your room to your exact 
wake up temperature. So if you want to wake 
up at 7 AM to 70 degrees - that's the tempera- 
ture you'll wake up to every time. Because it's 
a patented concept, no other thermostat has 
this feature. But wait. There is also a patent on 
the setting feature. 


SIMPLE TO SET 


To set the thermostat, you press just one 
button. A small LED light scans the tempera- 
ture scale until you reach your desired tem- 
perature and then you release the button. You 
change the temperature naturally, throughout 
the day, up to six times. The unit responds and 
remembers that exact living pattern. The pre- 
sent temperature is displayed by a glowing red 
LED on the temperature scale. 

The system also computes the ideal length 
the furnace should stay on to keep the tem- 
perature within a range of plus or minus one 
and one-half degrees. A battery backup lets 
you keep your stored program in its memory so 
power outages as long as eight hours won't let 
your unit forget. And if something happens and 
your power is out for a few days, the unit will 
automatically maintain 68 degrees when the 
power is restored. 

Quite frankly, we were so impressed with 
the unit, its ease of installation and setting plus 
its many energy-saving features, we seriously 
considered advertising it until we realized that 
our customers would probably not want to trust 
their future comfort to a product called, Magic 
otat. What if something went wrong with the 
unit? How substantial was this Magic Stat out- 
fit? Remember, a thermostat is something you 
live with as long as you live in your home, and 


It had no digital readout, an ugly case and a 
stupid name. It almost made us sick. 


You'll love the way we hated it 
until an amazing thing happened. 


Love/Hate 
hermostat 


they're supposed to last ages. After all, your 
comfort depends оп it. 

Well, we did our homework. We found the 
company to be a sound, well-financed organi- 
zation. They have been in business for several 
years, and they back their products with a 
three-year limited warranty. In addition, the 
company has a policy of buying back your unit 
in one year if you haven't saved its full cost in 
energy savings. We were satisfied with the 
company, the people, the product, its incredi- 
ble features, the company's commitment to 
the product and above all, the real energy sav- 
ings possible. 

We are so impressed now with the Magic 
Stat that we're going to make buying one ir- 
resistible. Buy one from us for only $79.95. 
Install it yourself in a few minutes or hire a 
handyman to install it. 

ENJOY SAVINGS 

Then enjoy the savings this next winter. Not 
only will you save up to 309e on your heating 
bills, but you're eligible for the 1596 energy tax 
credit. Then if you're not absolutely in love with 
this product one year later, return it to JS&A. 
You'll get all your money back and you can 
reinstall your old thermostat. 

But we're counting on a few things. First, 
you will realize an energy savings and a com- 
fort that will far surpass what you are currently 
experiencing. Secondly, you probably will 
sleep better breathing cooler air yet wake up to 
just the right temperature. 

Beauty is only skin deep and a name doesn't 
really mean that much. But we sure wish those 
guys at Magic Stat would have named their 
unit something more impressive. Maybe 
something like Twinkle Temp. 

To order, send a check or money order to 
the address below or credit card buyers call 
toll-free 800 228-5000. Use order number 
(shown after price). Add $3.50 for postage and 
handling. (Ill. res. add 6% sales tax.) 

Magic Stat $79.95 (0040 Р502) 


PRODUCTS 
HAT 
THINK 


Опе JS&A Plaza, Northbrook, Ill. 60062 
(312) 564-7000 ©JS&A Group, Inc.,1982 


VIC20 


PERSONAL 
COMPUTER 


TOP 10 ARCADE GAMES 


VIC-20 TAPE PROGRAM SALE!! 


Rank Name List Sale 
1. Super Paratrooper (Fantastic) $24.95 $19.95 
2. Exterminator-Plus $24.95 $19.95 

(Better than Centipede) 
x Cricket (Better than Frogger) $24.95 $19.95 
4. 3-D Hackman (3-Dimensional) $24.95 $19.95 
B. Snackman (Better than Packman) $19.95 $15.95 
6. Bug Blast (Creepy) $19.95 $16.95 
Г; Anti Matter Splatter (Nuclear Disaster) $24.95 $19.95 
8. Bombs Away (Great) $18.95 $15.95 
9. 3-D Maze-Escape $16.95 $14.95 
10. Krazy Kong $16.95 $14.95 


BUY ANY FOUR — DEDUCT 10% MORE 


VIC-20 ACCESSORY SALE!! 


1. TRACTION-FRICTION LINE PRINTER This new COM-STAR 
deluxe printer, prints 84" x 11" full size letter quality single, 
roll or fan fold paper, labels and etc. Impact dot matrix bi- 
directional 40, 66, 80, 132 columns. Includes interface cable 
that plugs direct into the VIC-20 computer, no other costly in- 
terface is needed. List $599.00 — Sale $399.00. 


2. UP TO 60K EXPANSION MODULE Aero Space designed —6 
slot—add up to 6 cartridges— switch select any program. 
Start and stop any program with reset button—not necessary 
to remove cartridges or turn off computer, saves time, televi- 
sion and computer (one year warranty) List $149.00 — Sale 
$89.00. 


10 DAY FREE TRIAL 

WE HAVE THE LOWEST PRICES 
ONE DAY DELIVERY EXPRESS MAIL 
FREE CATALOGS 

WE LOVE OUR CUSTOMERS! 


PROTECTO 


ENTE RPRIZES ractory-onecr) 


ВОХ 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


! Seasons Crreetinys 


INSTANT PHOTO 
NEW! UNIQUE! ыо Magi f E 


Brings back the excitement to "Instant Photography." Watch it 

with your pictures, Personalize and date your instant pho- 
to's. Easy to use, over and over again. Complete detailed 
instructions included. 


Introductory Offer $9.96 
е Seasons Greetings e Happy Birthday 
e Merry Christmas e Vacation 1983 


All four 
$5.99 


ease check Polaroid ©) 


| Se 
Print Send Check or Money Order for OS < 


МАМЕ — 


Kodak Г 


Mass. residents add 5% (S 35) sales tax 
o 


— Creative Marketing Associates 


PO BOX 133 Braintree, Ma. 02184 


CITY-STATE-ZIP 
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Portable computer 
features permanent 
memory 


Settle into your airline seat, remove 
your computer from a briefcase, and 
get to work. Use Epson’s new HX-20 
portable computer as a mini word pro- 
cessor for memos or reports. Call up a 
financial program to update forecasts. 
Run scientific or engineering calcula- 
tions. Or just play a quiet game or 
two. 

Those are just a few of the uses 
you'll find for this new battery-pow- 
ered personal computer. The HX-20 is 
small enough to go anywhere yet just 
large enough to have a full-size key- 
board. Its advanced design and “per- 
manent” random-access memory, 
based on microcircuits that draw only 
trickles of power, make the HX-20 one 
of the most innovative new computers 
on the market. 

Epson’s new model weighs 3.2 
pounds and measures just 11.5 by 8.5 
by two inches. The HX-20 comes with 
16K (kilobytes) of memory (expand- 
able to 32K) that is never turned off, 
liquid-crystal display screen, and 
built-in printer. The suggested price: 
$795. The machine has ports for add- 
ing disc drives, a printer, video moni- 
tor, external cassette recorder, mod- 
em (for phone hookups), and bar-code 
reader. 

The built-in printer is a mini-ver- 
sion of Epson’s popular larger model. 
A tiny impact head and ribbon deliv- 
ers 24-character dot-matrix lines. 
One drawback: You only see four lines 
of 20 characters each on the liquid- 
crystal screen. Standard line lengths 
are actually 40 characters, software 
adjustable out to 255 characters, 
which can be viewed by horizontal 
scrolling. 

You can replace a dummy cartridge 
in the case with either a removable | 
microcassette unit to load programs | 
from tapes or 16K read-only-memory 
(ROM) module. Another 16K ROM 
chip can be installed on the internal 
circuit board. 

The ROM capability enables fre- 
quently used programs to be perma- 
nently installed inside the HX-20 or 
plugged in externally. Epson (3415 
Kashiwa St., Torrance, Calif. 90505) 
expects HX-20-compatible software to 
begin appearing in early 1983. —Jim 
Schefter 


PUBLIC NOTICE: 


Finder's Fee Paid for Locat- 
ing Liquidation Inventories! 


We are authorized liquidators of consumer products 
that must be quickly sold at sacrifice prices because 
of a variety of reasons, such as: 


Over production ...lastyear'smodels... economic 
recession... plant closings . . . excessive competi- 
tion... order cancellations . . . financial problems... 
discontinued lines and many other reasons. 


If youknow of any company with surplus inventories 
that must be liquidated for immediate cash, call us 
Toll-Free: 1-800-328-0609. Only products in per- 
fect operating condition will be considered. We will 
| pay you a finder's fee based on a percentage of the 
final sales agreement. (Officers and sales agents of 
firms with liquidations are not eligible for fee.) 


MUST LIQUIDATE 


FAR BELOW DEALER COST! 


AKAI 45-Watt ıt. Stereo 
-— — system 


Space Age 
Technology 
Weds High 
Fidelity! 


Gone are the 
days when you 
measured high 
pe rformance Warra nty! 
sound in terms — 
of cabinet dimensions! 
AKAI has changed all that with this 
unbelievably compact audio system. Built with high- 
efficiency components right out of the space age, this mini-system 

delivers powerful, low-distortion sound in just a fraction of the space 


you would expect. Order today! Thisis aliquidation! Quantities are limited! KAI | 


Еасїогу 


Thanks to some fancy international negotia- 
tions, C. O.M.B. Co. has been able to acquire the 
entire remaining inventories of these AKAI Mini 
Component Systems from Japan. The 1983 
models may be in the works, butthese are brand 
new, PERFECT condition, factory warranted 
1982 models! Now you can enjoy theincredible 
quality of АКА! at an incredible HALF PRICE! 
Centered around the 45 watts per channel pow- 
er of the STEREO INTEGRATED AMPLIFIER, 


this high-performance mini-system combines 
sophisticated technology with deluxe looks. 
The controls have been strategically positioned 
for smooth, one-touch operation. Large LED 
optical indicators provide visible aid in control- 
ling the various functions. 

The QUARTZ SYNTHESIZER TUNER features 
memory preset of up to 20 separate broadcast 
stations. It can also be used to seek out broad- 


The Dolby Noise Reduction equipped STEREO 
CASSETTE DECK operates with feather-touch 
logic controls and can record on the new high- 
density metal tapes for superb reproduction. 
The 2-WAY SPEAKER SYSTEM delivers spark- 
ling clarity at any volume. The speakers are only 
92" high. Sound is delivered through a 4" cone 
woofer and a 1" dome tweeter. Features rigid 
wire-mesh grille and deluxe silver finish. 
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| C.O.M.B. Co. 


ONE OF THE NATION’S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


MINNEAPOLIS, MN 55426 


6850 WAYZATA BLVD. / 


1-800-328-0609 ا 


If busy signal, or after business hours, or if in Minnesota, 


call 1-800-228-2606 24 hours a day, 7 daysa week. 


casts automatically at a touch with scan tuning. 


` STEREO INTEGRATED AMPLIFIER — Who ever heard of such massive 
power from such compact dimensions? Butit'strue' This amplifier puts 
out 45 watts per channel into 8 ohms, with aninaudible 0.02% harmonic 
distortion. High-performance power stage employs direct-coupled cir- 
cuitry for low-noise. low-distortion sound. Click-stop bass and treble 
tone controls provide positive operation. There's a built-in head ampli- 
fier for moving coil cartridges, too. Also features loudness compensa: 
tion, 2-rows of LED power indicators, audio mute facility and mic mixing 
input with adjustable echo. 11" Wx 4.3"Hx 11"D. Weighs just 17 Ibs. 


Manufacturer’s 
Suggested Retail 


3995.00 


QUARTZ SYNTHESIZER TUNER — Getautomatic station selection at à 
touch! No more dial to turn! Tune in any station directly by simply press- 
ing calculation-type keys. (If you want 87.4 MHz, just press B, 7 and À | 
Recall instantly 10 AM and 10 FM stations that you can program into 
memory. Very clear reception quality! 11'Wx2.2"Hx 11"D. 6.25 Ibs. 


OUT THEY GO AT ONLY: 


497 


Price subject to change after 60 days. 
Offer void outside 50 United States. 


STEREO CASSETTE DECK — Deluxe баид: touch logic controls re- 
quire only slight pressure to activate operation and provide “fail-safe” 
electronic switching between modes. The mechanical stability is evident 
in the 0.05% (WRMS) wow and flutter. You'll be assured of outstanding 
recordings from any tape variety! Optical LED bar graph meter accurate- 
ly tracks input signal levels to help you make professional sounding re- 
cordings. The Instant Program Locating System lets you quickly rewind 
back to the start of a tune or skip forward to the next tune on the tape, 
Dolby equipped. Measures 11"7W x 4. 3"Hx 10.6" D. Weighs just 11 Ibs. 


c. O.M.B. Co. / Authorized Liquidators 


6850 Wayzata Boulevard / Minneapolis, Minnesota 55426 


Send — Akai Mini Component System(s) at $497.00 each plus $21.00 each for shipping 
and handling. (Please allow 3-4 weeks for delivery. Add 2-3 weeks extra if paid by check.) 
Sorry, no C.O.D. orders. 

O My check or money order is enclosed. 
Charge to my: VISA Li MasterCard * 
Account No. = 
PLEASE PRINT CLEARLY 


| Name 


Dept. B-888-2162 


(Minnesota residents add 5% state sales tax.) 
O0 American Express O Diners Club 


Expires 


Address - 

City = 

۴ ج ج ج ج ص BIN a‏ 
Telephone.‏ 

Sign Here 
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Finally, 2 security systems that solves the 
problem of high cost protection. A do-it- 
yourselfer's dream! Assembles with simple 
hand tools. No more costly installation fees. 
HOME GUARD: Features instant or 10-seconds 
delayed warning. Alarm is actuated while 
opening door or windows. If an intrusion 
does occur, a 90 decibel buzzer sounds off, 
scaring the burglar and alerting neighbors. 
It can only be switched off by pressing the 
preset 3-digit secret code. Costs only $59.95 
(3.00) - Order #1385. Additional sensors at 
$3.00 (0.50) a pair - Order #2669. 

CODE AUTO ALARM: Color coding of wires 
facilitates easy installation. System control 
center is in the black box. Sensors attached 
to doors activate the horn which emits a loud 
100 decibels sound. Provides immediate 
detection of intrusion. Wire cutting will not 
deactuate horn and it switches off automati- 


-. BEST ALARMS 
FOR YOUR MONEY 


cally after 5 minutes. Only $59.95 (3.00) 
Order #5775. Accessories: 2-tone siren for 
a low $19.95 (3.00) - Order #8732; additional 
sensors at $3.00 (0.50) a pair - Order #4192. 
Preset 3- Digit secret code of both alarms can be 
changed. Comes with easy to follow installation 


New screw 
has built-in 
countersink 


booklets, 1 year manufacturer's warranty and | | 
| a2-week return privilege. | 
нан анистин шш шш ——————— 


ORDER TOLL FREE. 
For fastest delivery, credit card holders 
{ may call toll free. Or send Check or Money 
Order. СА residents add 6% sales tax. 


te 227-3800 Ext. 489 
In CA 800-792-0990 Ext. 489 
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Ë TECHNOLOGIES, INC. 
] 1170 Howard St. 
San Francisco, CA 94103 
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Sharp nibs on the head of the Sinker 
screw, plus specially designed threads, 
let you power-drive it into particleboard. 


STAR VIEW MODEL 12K 


You can drive hardened screws into 
* Complete System 


most woods without countersinking 
[Power Screwdriving,” PS, May '81]. 
The combination of a tough screw and 
your power driver will let you sock the 


* Easy to Install 


* Reasonably Priced head down flush with ease. 
It will, that is, unless you're work- 
e UPS Shippable ing with particleboard. This stuff is so 
Weight 125 Pounds hard you'll probably strip the screw— 
| or snap its head off—before you can 

* More than 100 i E " m | 

EA | Channels Accessible gw ow there s a new screw called the 
inker from Equality Screw Co. (Box 
THE STAR VIEW 12K SYSTEM KIT CONTAINS: | 1296, El Cajon, Calif. 92022) that 
| s Blond _ solves this problem. Special nibs 
| «24 Channel Receiver | formed into the underside of the head 
«120? Low Noise Amplifier $2595 00 | | act just like a built-in countersink, 
| «сни Hom M n cutting a recess for the head as you 
к No Medular bolada | drive the screw. You can set it flush or 


even drive it well below the surface if 
you want to cover the head. 

In addition to the special counter- 
sinking head, the screw also has the 
steeply pitched, widely spaced 
threads required for a good bite into 
particleboard.—A. J. Hand 


(May be ordered separately for $79.95) 


Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome . Price subject to change without notice. 


H&R COMMUNICATIONS, 


INC. Subsidiary of Craig Corp. 
Call 800-643-0102 
or 501-647-2291 


Route 3, Box 103G 
Pocahontas, Arkansas 72455 
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TS-3000 


CASIO has created a brainy 
mekeeper in a class by itself. With every 
onceivable convenience. . .unmatched 
‘aftsmanship. . .and rugged 330 foot 
"ater resistancy. 

This underwater genius makes even 
1e fanciest watches seem ordinary. It not 
nly provides you with an electronic 
nermometer, but gives you three alarms, 
.2/24 hour time, a full-function 
topwatch and more. 

Introducing the CASIO TS-3000 
hronograph. Priced at only $79.95 and 
vailable only through ON THE RUN. 
> WORLD EXCLUSIVE — 
| SMPERATURE READOUT 

CASIO engineers have gone one step 
arther in their line of gifted marine 
ligitals. They've built a 100-meter alarm 
hronoaraph that measures temperature 
a Celsius and Fahrenheit ( - 10°C[13°F] 
o 609C[1409F]) in or out of water. 

Imagine a timepiece that tells you the 
zmperature simultaneously with time or 
topwatch. And allows you to set a 
hermo alarm to tell you when water or 
‘urroundings are too hot or too cold. 

It's ideal for sportsmen or anybody 
who wants to know the temperature, in 
x out-of-doors, in an instant. 
-TOPWATCH, 8 TIME ZONES 
-ND З ALARMS — 

The push of a button sets into motion 
1 fiercely talented stopwatch. You get a 
ull-function 1/100 second stopwatch 
«hich repeats every hour. 

In addition to regular timekeeping (in 
12- or 24-hour selectable format), you 
геі 8 time zones! Tokyo, Honolulu, San 
тапсіѕсо, Chicago, New York, London. 
aris and Moscow. This function is 
specially useful for travelers, domestic 
:nd foreign. Hours, minutes and seconds 
Te displayed with reliable + 15 seconds 
: month quartz precision. In addition to a 
hermo alarm, you also get a daily wake- 
1р appointment alarm and an hourly 
alarm. Of course, all can be silenced with 


2 


THERMOMETER 
THE WORLD'S 


FIRST! 


a touch of a button. Press another 
button, day and date appear. And 
another for a built-in night light powered 
by a long-life lithium battery. 
TWO STYLES AVAILABLE 

The good-looking stainless steel 
TS-3000 is available for only $79.95. Or 
for only $49.95 the all black polysulfone 
model TS-1000. So lightweight and 
comfortable, you may never realize 
that you're wearing the most advanced 
underwater watch on the market 
today. Both models are rugged and 
withstand water in any form — sweat, rain 
or total submersion. 


TWO OTHER 
TOP CHOICES 


CALCULATOR, 
VIDEO GAME, 


ALARM, 
CHRONOMETER 
CASIO's new 
calculator watch is not 
only a masterful 
problem solver, 
but an entertaining 
video game as well! 
"Counterattack" tests = 
your reflexes as you destroy enemy 
missiles, increasing your skill level 
as you go. When you're not under attack. 
you'll be able to use its 8-digit calculator 
with constants, powers, mixed and 
recipricol calculations. A full-function 
1/100 second stopwatch is standard as 
well as two time zones, 12/24 
hour time, day of the week, date and 
a built-in night light. This mathematician 
also gives you a wake up/appointment 
alarm and an hourly chime. Available 
in all-stainless steel model СА851 for 
$69.95 or the featherweight polysulfone 
model СА86 for only $34.95. 
OWN A DIGI-ANA 
CALENDAR WATCH 
This multi-talented timepiece by 
CASIO gives you the convenience of 
watch hands (analog) and the abilities of 
digital. These watch hands are electronic 
— no moving parts — giving you 
minimal maintenance and great accuracy. 
This wonder allows you to view two time 
zones at one time in either 12- or 24-hour 
time and also features a daily alarm with 
your choice of "Dixie", “Clementine”. or 


NEW PRODUCT 


CASIO'S NEW 
THERMOMETER 
CHRONO HAS IT ALL 


goes one step further than 
all the rest. 


"Greensleeves". And reminds you of 
noon with a "Big Ben" chime. A full- 
function 1/100 second stopwatch and 
graphic countdown timer are standard. A 
press of a button brings forth this month's 
calendar. Another press and you have 
next month's. Another and you get year. 
month, date and day. Available in dressy 
chrome model AX-250 for $48.95 or 
featherweight polysulfone model AX-5 
for only $38.95. 
OUR DOUBLE GUARANTEE 
First, the included warranty: One-year 
parts and labor (in the rare event repair is 
| needed, you'll find this 
service by mail feature 
very convenient). 
Secondly. we 
quarantee your 
| satisfaction. If not 
` | delighted with your 
| CASIO, return it in new 
| condition within 30 days 
for a full refund. 
| SPEEDY DELIVERY 
We're proud of our 
prampt delivery. Being 
| one of the largest 
CASIO timepiece 
dealers in the United 


States. we almost always have the watch 


you want in stock, and we generally ship 
the day we receive your order. 

We're as close as your phone. Orders 
are accepted 24 hours a day. 7 days a 
week. 

Order now and be delighted. 


| CREDIT CARD HOLDERS 


ORDER TOLL-FREE TODAY 


| To order your watch, call the toll-free number below. 
or send a check or money order for the total amount 
plus $2.50 for the first watch. $1.00 for each 
additional watch to cover shipping and insurance 
costs. For an additional $2.00 we will ship your 

| watch via О.Р.5. 2ND DAY AIR air delivery, North 
Dakota residents add 3% tax. 


(800-437-4385 
On lhe Kun 


107 Roberts Street, Department PS-12 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 


© 1982 On the Run 


ee 


Infra-Red 
Heat Where and 
When You Need It! 


UNIVERSAL 
PROPANE 

INFRA-RED 
RADIANT HEATER 


Use the home craftsman's favorite to warm your 
recreational areas, garage or workshop! 
Operates from standard 20-lb. RV or barbecue 
propane cylinder. Great performance, great 
reliability, and requires no electrical power. 
Includes hose, regulator and safety shut-off. 
Mail coupon for details. 


Please send full information on your 
Universal Infra-Red Heaters 


== — — -— шыш ee (n ‚ШЕШ a ES å RENE тышт ныне m Rn шыш [1.5 eS ee НЕ 


NAME. و‎ 
ADDRESS _ ss __ ; uc 
CITY — STATE. ZIP. .. 


NATIONAL-RIVERSIDE CO. 
P.O. Box 667 * Rancho Cucamonga 
CA 91730 • (714) 981-0861 * Dept. 50 


SATELLITE TV 
FANTASTIC 80 CHANNELS 
New antenna construction plans plus big 8x 11 


book loaded with aiming info, kits, LNAs and re- 
| wholesale prices. Far better than cable 
ion. Send $9.95 to- 


day. Add $2.00 for 1st class (air mail) or call our | 
24 hr. COD order line (305) 862-5068 Now. 


Global TV Electronics, P.O. Box 219-А, Maitland, FL 32751 


TRS-80 '^ 
DISCOUNT 
DIRECT 
PRICES 


Learn To 
"Do lt Yourself” & Save PURE 


1-800-841-0860 Toll Free 


MICRO MANAGEMENT à 
SYSTEMS, INC. VICz20 


Parcel Division Bs" BMITH-CORGNA' 


DEPT. NO. 14 
2803 Thomasville Road E. WRITE FOR 
FREE CATALOG 


Cairo, Georgia 31728 
912-377-7120 Ga. Phone No. 


CAST SHADOWS 
AND HEFLECTED GLARE 
MAKE THE ЮЕ MISERABLE? NOT 
WITH BEMD-A.LIGHT, & HIGH INTENSITY 
LIGHT SOURCE WITH А FLEXIBLE SHAFT. GETS 
LIGHT INTO THE SMALLEST HOLES! SEND 319 TODAY 
H Mi RESIDENTS ADD TAXI TO 


MH ENTERPRISES 6655 North Avondale Avenue Chicago, IL 60831 


LEARN 
MEAT CUTTING 


Train quickly in B short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWNM! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
: cessful graduates. OUR 59th YEAR! Send 
HOW for a big new Illustrated FREE catalog. No obligation. C I. 
= L SCHOOL OF MEAT CUTTING. No. T1-02- 

01971. Dept. 51-1] 33 М. Supenor, Toledo. Ohio 43572 


Plastic plumbing 
[Continued from page 85] 


Feel around insides of fitting sockets to 
ensure that solvent welding surfaces are 
smooth. Inspect threaded fittings, too. 


line the insides of dishwashers. That's 
why it is also the material of choice for 
the most vulnerable part of your home 
plumbing system: the sink trap. 

You will find traps made from other 
materials, too, including PVC and 
ABS. ABS suffers from intergranular 
stress cracking, in which contact with 
animal fats or vegetable oil can sud- 
denly relieve molecular stresses creat- 
ed in the molding process. It happens 
like an earthquake on a molecular 
scale. PVC and PP traps are resistant 
to stress cracking. 

If all of this doesn't have you con- 
fused already, then consider the vari- 
ety of colors, sizes, and joining tech- 
niques available. Pipes and fittings 
may be black, beige, white, milky, or 
other colors. Some materials use a 
two-step solvent-welding process [PS, 
Jan. '81], some a one-step. Others 
require mechanical couplings, barbed 
clamps, or slip-jam nuts. Sizes are 
derived from the conventions used for 
metal pipes. Thus PE and PVC are 
designated like iron pipes, by their 


Test-fit pipes and fitting before buying. 
Pipe should fit snugly so that it doesn't 
bottom out or fall off when it's inverted. 


inside diameters, and PB and CPVC 
lines are usually measured by their 
outside diameters, as is copper tubing. 
Just make sure that the pipe and fit- 
ting sizes you buy are compatible. 

Now that you know the apples from 
oranges, keep remembering bananas 
when you go to the store. Be suspi- 
cious of every part you see; any of 
them may be defective. 

Here are some of the common prob- 
lems you're likely to encounter. 
Flash—ragged webs of superfluous 
plastic—is characteristic of all injec- 
tion-molded plastic parts. The tiny 
spaces between parts of the mold fill 
with molten resin, which solidifies 
when cooled. Flash on the solvent- 
welding surfaces of a fitting can affect 
the joint. Flash on the insides of a fit- 
ting can impede flow. Quality fittings 
have the flash trimmed off. 

The same is true for sprues, solidi- 
fied fill holes where the raw plastic 
entered the mold. Most sprues are 
located on the outside of the fitting, 
where a small projection hurts noth- 


Pipe of choice for hot-cold water supply 


Use 
Fixture drops (air chambers, etc.) 
| Fixture branches (off mains) | 
Hat-cold mains, outdoor hose 01005 
Exposed in basements, utility rooms 
service entrance, between-floor risers, garage branch 
Plumbing remodeling work behind existing walls. 
| Around obstacles 
Shower riser pipe 
Bath/faucet pipe to spout 


И water heaters, softeners 


— — M — 


Pigia стс 


Not enough support; use a metal pipe 


___Excelient (зе proper transition fittings) Excellent (use proper transition fittings) | 


ng but the appearance. Some manu- 
'acturers use inside sprues, however— 
a bad practice. If not ground off flush, 
in inside sprue forms a waste catch. 

With threaded fittings, look out for 
эоог1у formed or shortened threads. 
Avoid using female plastic fittings 
with metal pipe. Plastic expands at a 
aster rate than the metal it's thread- 
ed onto; since it expands away from 
the metal, leaks are bound to result. 

Beware of color variations between 
fittings of the same brand. These warn 
chat the manufacturer's resin-mix 
:ontrol was haphazard. Be especially 
careful when buying white CPVC or 
PVC, whose natural color is beige. 
Manufacturers sometimes add chalk 
to extend the resin, but this weakens 
Һе plastic. Burned spots, dirt showing 
n the material, and surface rough- 
ness are other indicators of poor pro- 
cedures at the factory. 

Many do-it-yourselfers will still feel 
overwhelmed when confronted by 
plastic pipe in the store. Home plumb- 
ers need all the help they can get in 
selecting pipes, fittings, and solvent 
cements, but too few stores offer it. In 
that Detroit-area store, for example, 
[ found pipes and fittings in white, 
black, gray, and beige, but no signs 
identified the plastics. Also, the store 
featured an extensive line of solvent 
cements varying considerably in 
price, but no information directed me 

to the proper cement for the job. If I 
had been a price-shopper, I might 
have chosen the cheapest cement and 
taken home a material that wouldn't 
work on my piping. 

That's one extreme. At the other is 
the store with displays that clearly 
identify pipes and fittings and explain 
how they are used. The solvent 
cements to use with each are indi- 
cated. If you are really lucky, a clerk 
who understands plastic plumbing 
materials is available to advise. 

Once you select a brand of materi- 
als, stick with it. Buying a pipe by one 
manufacturer, a fitting by another, 
and a solvent cement by a third is no 
route to quality plumbing. When all 
parts are made by the same firm you 
know that they were made to fit 
together and the solvent cement was 
formulated to work with them. 

Don't just rely on a familiar name, 
though. Check for an ASTM number 
on each pipe and fitting. That means 
the part conforms to the standards 
established by the American Society 
for Testing and Materials. In water- 
supply piping, also look for the 
National Sanitation Foundation's 
‘NSF-pw” approval, meaning parts 
are suitable for potable water. "B 


THE MOST FITNESS FOR 


Em 


THE MOREY. 


Here's a compact rower for people who want to get a full-body 
workout at home—but who don't live in gymnasium-sized rooms. 

Sit down on the padded seat, put your feet up on the non-skid 
rests, set the tension you want with a simple turn of a knob, and row e 
away. It's tremendously satisfying exercise—as you tone up your | 
stomach, hips, thighs and arms. Strengthen your heart and lungs. 
Increase your endurance. Build your muscles. Get rid of nervous 
tension. And when you're through, stand the machine up on its end 
in a corner or closet. Measures only L55 x W15 x H11" and weighs 
] 1 lbs 


Welded, all-steel tubular body has variable-tension hydrau- 
lic cylinder, chromed stroking bar and free-turning vinyl hand 
grips. You achieve full body movement without strain or 
friction. 90 day warranty. Plus 30 day home trial with full 
refund if not completely satisfied. Rowing is a great all- 
around fitness program. And here's the machine that 
delivers it al—in one compact package. 


ORDER TOLL FREE. 


Order product 4 VI692. For 
quickest delivery, credit card hold 
ers may call our toll free lines. Or | 

© send а check for $129 plus 12.50 delivery. 
„ Calif. residents add 6% sales tax. 


800 344-4444 


In Alaska and Hawaii 
800 227-3826 


THE SHARPER IMAGE 
406 Jackson Street, Dept. 8983 
San Francisco, CA 9411] ©1982 The Sharper Image 


- Call toll free for our catalog of innovative products. 
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just | 


It ma not be a М 
"major breakthrough’, | Ex 
but it's certainly a "rrünor miracle’. | Y 12° 
Transistorized Super Mini A ieus 
an even 


better 
deal. 


Fluorescent Lamp 


Us quite recently, it was impossible to harness the technology 

of fluorescent lighting into a small flashlight. Almost all flashlights ' 
were of the "standard" incandescent variety, with all its disadvantages: 
low light output, high battery drain and production of wasteful heat. 
With the advent of transistorized circuitry, it's now finally possible to pro- 
duce a small fluorescent flashlight that literally makes all other obsolete. 


The Super-Mini is only an incredible 6" short. It fits in your pocket or 
in a tiny purse. At the flip of the switch, the Super-Mini springs into action 
producing bright area illumination. The lamp works on four AA cells (not 
included, but available anyplace). The drain of the cool fluorescent 
tube is so small (only 4 watts) that batteries will last about five times 
as long as in a "standard" flashlight. And the 4-inch tube will 
virtually last forever. But if you break it or if anything else 
happens to it, replacement is readily available. 

Another "minor miracle" may well be the price. More 
ponderous fluorescent lamps sell for $19.95 or more. 
We sell the Super-Mini at an astonishing $12.95. 
But there is an even better deal: Buy two for 
$25.90 and we'll give you a third one as a 
present. We would like for you to have 
the Super-Mini so as to acquaint 
you with our unique merchan- 
dise and with our fine service. 

It is one of the most at- 
tractive and useful de- 


FOR FASTEST 

SERVICE ORDER 

TOLL FREE 

(800) 227-3416 

In California Call (415) 433-7540 
Please give order #119488 and your 

major chargecard number and exp. date. 

If you prefer, mail check or chargecard au- 

thorization for the total amount plus $1.50 for 

post. /ins. (plus sales tax for CA delivery). You have 


aS 


x 


a 


vices we have ever of- 2-week return privilege and 1-year guarantee, of course. 
| fered. Order your For quantity orders, please call or write ‘Premium Manager. 
Super-Mini Ru oll die Bush St. jn 
а I nrrancisco 
| олау! SS b Russell's. 1982, 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) 
to Car Care, POPULAR Science, 380 Madison Ave. New 
York, N.Y. 10017. We'll pay $50 if we use it. If two or 


By STEVE MERCALDO 


Connecting-rod guides 
Replacing a piston assembly usually re- 
quires an extra pair of hands to guide the 
connecting rod carefully onto the pol- 
ished crank journal. If there's no help 
available, try this convenient method. 
Install two 12-inch pieces of vacuum 
hose on the connecting-rod bolts. As you 
position the assembly in the cylinder 


` CONNECTOR 


Ignition gremlins 
Intermittent electronic-ignition problems 
are often caused by faulty electrical con- 
nections. Try this procedure before re- 
placing expensive electronic ignition 
parts: First locate each connection in the 
system. Then disconnect one connector 
at a time and clean the terminals with 
fine-grain sandpaper. Tighten loose ter- 
minals with a suitable tool and coat each 
terminal with an electrical lubricant. 
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more readers send the same tip, payment goes to the 
one with earliest postmark. Mo tips can be returned. 


bore, allow the hoses to stand loosely on 
either side of the journal. When you in- 
stall the assembly into the cylinder, the 
hoses will guide the connecting rod onto 
the journal, as well as provide protection 
for the polished crank-pin surface. Once 
the rod is close to the journal, slip off the 
hoses and install the cap. 


\=— PAINT END 
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Speedy tire changes 


A cross-rim-type lug wrench makes 
changing tires a snap. However, you may 
try all the wrench's other sizes before you 
find the right one for your car. To elimi- 
nate this and possibly stripping the faces 
off the lugs, try this trick: Spray your car's 
exterior color on the correct-size socket. If 
the wrench is used on two vehicles with 
different-size lugs, spray the appropriate 
color on each size. 


Checking a new-type auto fuse 


Many manufacturers have switched to a 
new type of fuse to protect their cars’ 
electrical circuits. To check this type, sim- 
ply pull the colored body out of the fuse 
block and look through the side at the thin 
metal strip. Always replace a blown fuse 
with one of equal value. Each fuse carries 
a number indicating its amp value. 


The wiring on most late-model cars termi- 
nates їп а plug or connector. This makes it 
difficult to make voltage and continuity 
checks because there are no bare termi- 
nals to which the test probe can be ap- 
plied. Іп these cases, pierce the wire's 
plastic insulation with a map pin or a 
sharpened test probe for easy testing. 
You can protect your fingers with a short 
piece of heater hose as shown. 


INOW 
andthem. ~~ 


;ompetitive brand tar levels reflect the lower 
jf either FTC method or Dec. 'В1 FTC Report. 


ОЕТ PACK 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. 
Wcotine av. per cigarette by FIC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Bolt this powerful 

10-ton log splitter 

together yourself 
and , SAVE $$$$. 


Pl en таа а. a ovine 


* Nom more back- 


HOG splits a two foot | 
every 28 seconds... every 14 
seconds with a two-stage pump. = 
e Hydraulic cylinder | ар a ыр 
10-ton punch. © Solid construction. e Careful 


gineering. © You assemble semi-kit yourself | 


SAVE labor costs. ALL PARTS and 
ACCESSORIES available separately, too. 


for FREE color 
brochure today. 


Brochure has complete details about the 
HEALD WOODHOG plus other semi-kits avail- 
able from CARL HEALD, including build-it- 
yourself haulers, motorized trykes, bikes, 
snowthrowers, ground tillers, and more. For 
our FREE brochure call TOLL FREE 1-800- 
93-1030 (in Michigan call 616/849-3400) or 


“* Carl Heald, Inc. 


Dept. OEI , P.O. Box 1148, 
Benton Harbor, Michigan 49022 


NEW—FREE 


| IN TIME FOR CHRISTMAS. 


" Quality grand- 
father clocks, 
mantel clocks and 
others. In kit or 
finished models. 
Viking clochs are crafted of the 
pg finest solid oak, solid walnut 
or cherry. No veneers, no 
plastics, no particle board and 
Viking is the only company 
that offers a Lifetime 
guarantee on movements. Buy 
direct from our factory and 
save thousands of dollars off 
comparable clocks in dept. 
stores. 
e Solid brass West German 
movements. 
Prompt delivery and money 
back guarantee. 
* All kits are pre-cut and 
=> require only light sanding 
s and finishing. 


m ишш (Gu 
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Create a family heirloom 


VIKING 


CLOCK COMPANY 


Phone 205/943-5081 e Box 490, 
Dept. PS122, Foley, Alabama 36536 
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SHOP TALK 


By AL LEES 


Christmas shopping at Chicago's National Hardware Show 


The annual Hardware Show is scheduled 
in late summer to give retailers t.me to 
stock items for Christmas shoppers. Edi- 
tors who tour the vast exhibit areas also 
get a head start on the holidays. Here are 
a few trends | spotted: 

® Wood burners (airtight stoves, fire- 
place inserts, and the like) were far less 
prevalent than in the last couple of shows, 
their place usurped by kerosene heaters. | 
saw so many different makes—virtually all 
Japanese imports, including those by 
Kero-Sun and Corona shown in my Octo- 
ber article—that | stopped collecting bro- 
chures after 25 or so. Companies as un- 
alike as Bombardier and Panasonic have 
joined the parade, offering full lines of 
convection and radiant models. There 
was even a booth promoting a midwest 
testing agency's new booklet: "Consum- 
er's Guide to Kerosene Heaters.” | recom- 
mend it to any homeowner considering a 
purchase. Send $3.95 to PFS Consumer 
Information Center, 2402 Daniels St., 
Madison, Wis. 53704. 

There were many kerosene accessories 
introduced, too: cans (usually yellow) to 
store the fuel; siphon pumps that transfer 
it to the heater tanks; fuel additives that 
promise to reduce water and odor prob- 
lems; special fans to set on top of heaters 
(for improved distribution); safety pads to 
slip under them; and enclosure grilles to 
keep small children from touching them. 

Only one other type of space heater 
seemed to be offering kerosene any com- 
petition this year: oil-filled electric radia- 
tors. Quartz heaters? | saw only a couple. 

® Another energy appliance much in 
evidence at Chicago was the ceiling fan. 
Booths with a dozen different models 
spinning were commonplace, demon- 
strating that there's little excuse for buy- 
ing an inefficient fan with so many lines to 
choose from—or an ugly one, although 
you can have a problem if your taste 
doesn't run to nostalgic ornateness. One 
company, Autumaire, offers an outdoor 
version—a sleek white beauty with three 
aluminum blades for installation in cov- 
ered patios or screened porches and over 
hot tubs. The mechanism is cleverly 
sealed against the elements. 

© The news in power tools is the trend 
toward expanded lines. In portables, the 
tune is trade up; hardware stores and 
home centers will be offering a broader 
choice in quality tools for homeowners 
who want to graduate from the general 
consumer lines. Giants like Black & Deck- 
er and Skil have started making their pro- 
fessional tools available through these 
outlets; you used to have to go to an in- 


dustrial-supply house for them. You pay 
more, of course, but you get heftier tools 
designed for big, steady loads. 

€ The other side of this trend is the 
continued growth in bench tools—those 
compacts that fall between portables and 
the stationary tools they're scaled down 
from. Homeowners without full workshop 
space are trading up from portables to 
these storable stationaries that are still 
light enough to take to the job. 

€ Best new compact | saw at the show 
is Skil's band saw, which maintains a 10- 
in. throat through the full 45-deg. table 
tilt. | asked them at the booth to strip the 
case to let me see how the three wheels 
were mounted, and found the backbone 
to be a crescent of l-beam. The saw retails 
for around $194. Black & Decker intro- 
duced a neat little belt sander-grinder 
that's fine for sharpening knives and drill 
bits. B&D also unveiled а bench-top band 
saw and belt sander that are powered by 
any electric drill. Hirsh showed the drill- 
powered hobby lathe we previewed in 
our August "What's New in Tools," and 
Portalign had a drill-powered grinder. 

€ Omark's Credo Div. made tool-acces- 
sory news with an odd-looking circular 
blade baring carbide teeth—but only four 
of them, set into an otherwise smooth- 
edged disc that you can rest on the wood 
as you start your saw. (Larger diameters 
and blades for plywood have up to 10 
teeth.) Called Enduro, the blade is sup- 
posed to outlast 50 steel blades, though 
it's priced the same. 

Ф Skil brought more new power tools 
to the show than anyone else—including 
an $80 belt sander that automatically ad- 
justs belt tracking to prevent drift. Skil's 
best portable for your gift list, though, is 
the dandy little cordless screwdriver you 
can see in this issue's "What's New in 
Tools." It's the first cordless tool ever 
priced below $40, weighs only 1/2 
pounds, and recharges in three hours. | 
only hope Skil gets it on the market for 
Christmas. Other notable cordless items 
at the show: B&D's Dustbuster-Plus hand 
vac; B&D's Scrub Brusher; and First 
Alert's Ready-Lite—the show's most inno- 
vative flashlight. 

© Wall racks offering the DIY'er a full 
display of carded components for home 
plumbing and wiring continue to grow. 
Stanley Hardware introduced a rack of 
over 600 plumbing products, cleverly cat- 
egorized for easy selection. Add to this 
trend, now, several companies offering 
various ducting kits. Nautilus, for one, has 
easy-to-install kits for both roof and 

Continued 


PUBLIC NOTICE! 


Finder's Fee Paid for Locat- 
ing Liquidation Inventories! 


We are authorized liquidators of consumer prod- 


ei BELOW DEALER COST! 
ucts that must be quickly sold at sacrifice prices be- 
Q cause of a variety of reasons, such as: 
О ' C i e» ПЕ zA а y | G Overproduction . . .last year's models... economic 
i bankruptcy ... plant closings... order 


WOOD STOVE Е 


FACTORY NEW! FACTORY PERFECT! 


cial problems . . . discontinued lines, etc. 


If you know of any company with surplus inventor- 
ies that must be liquidated for immediate cash, call 
us Toll-Free: 1-800-328-0609. Only products in 
perfect operating condition will be considered. We 
will pay you a finder's fee based on a percentage of 
the final sales agreement. (Officers, sales agents of 
firms with liquidations are not eligible for fee.) 


One Year’ 


First it burns wood. Factory 
Then it burns smoke! .. uec parti a 


The Catalytic Energizer System is the key to 
a hotter and cleaner burning wood stove! 


Due to a distributor bankruptcy, C.O.M.B. Co. hasobtained 
a limited supply of these Catalytic Wood Stoves and is now 
liquidating them at a fantastic low price! 

This is truly the stove of the future. Because it burns all wood 
(even inexpensive soft and mildly seasoned wood) more effi- 
ciently, this catalytic wood stove virtually eliminates creo- 
sote and reduces air pollution. Standard airtight wood stoves 
bring on a dangerous problem: black, smoky and highly flam- 
mable creosote. Now coating the chimneys of woodburning 
America in record amounts, creosote has already caused 
many dangerous chimney fires. 

But this catalytic wood stove helps solve that problem! It 
actually burns about 90% of the black, sticky creosote nor- 
mally found in wood smoke, producing extra heat and keep- 
ing your chimney amazingly clean and safe. 

With the catalytic combustion system, you also burn up most 
of the polluting particulate emissions, giving you even more 
heat value. What you'll send up your chimney will be 
mostly carbon dioxide (what you normally exhale) and 
water. Мо other wood stove offers the kind of proven 
efficiency you get with a catalytic woodburning stove. In | Em = F o ! 
fact, the efficiencies you'll get with this stove are usually V nal 

found only in the latest oil and gas furnaces. ' \ 1 
Construction: Double wall steel body with black porcelain 
enameled doors and side heat shields. Heat resistant Ceram 
glass doors allow view of fire. Wood handles. Removable ash 
pan and cast iron wood grate. With complete instructions. 


Get 15% to 25% more heating eficiency than with a standard woodburning stove! 
Catalytic wood stoves use less wood to produce more heat! | 1 
Manufacturer's 


An inside look at the catalytic wood stove: | e SPECIFICATIONS e Suggested Retail 


with High Volume Blower 


. to boost heat circulation. 


The catalyic combustor is a Monitoring Port Secondary Chamber Dimensions: 28"Hx30"Wx23'5"D 
high temperature ceramic | — Weight .................... 448 Ibs : 
honeycomb covered with à | Flue di s 
thin film of precious metal 1 = ue '!атпеїег ................... 8 | 
catalysts. This catalyst low- | Flue Height to bottom of flue...... 155" | B ' 
= es non рр of es- | Outlet Door opening .......... 14" x 22%" 
ping gases from the nor- | E33 | н - es Ж = а. i 
mal 1300°F to about 500 FE Catalytic Door glass size........ ВМ x 12"H OUT TH EY GO AT ON LY: 
| Combustor B < Ner . 
so normal waste gases burn ypass Door glass type ..... orosilicate and - 
like fine fuel. ill Gla Combusten евра glass ceramic 
The combustioncontrolsys- |. 5 Chamber | нораве Catalytic combustor.. 2600°F rated 
tem has both primary and ff E scapes a 
keep the air and fuel ratios ү Ae | deed | М | Fire box size ....... 4 "ر‎ D X 25% "W 
near perfect for high and P Li VR, د‎ | 2 Вигиипе........ 
low fires. Thespecialundeir- : [| umti e LLL 8 to 10 hours 
the-hearth air inlet mani- — | | Heating capacity ..... 10,000 cu. ft. 
fold is a safety feature کے‎ - || Avg. heat output .. 64,000 BTU hr. 
designed to extinguish , : ڪڪ‎ 7 A md | ir hi incl 
| tha бекон in sess the SSS — 07 Forced air blower.......... included 
| flue system becomes iwi Safety approvals ...... Tested to UL 
| obstructed. Air Intake standards by Gas and Mechanical Offer void outside continental U.S. Be sure to have 


Laboratories. ICBO listed. proper equipment to unload stove upon delivery. 

Im О. М.В. Co. / Authorized Liquidators Dept. B-882-9231 
6850 Wayzata Boulevard / Minneapolis, Minnesota 55426 
Send Wood Stove(s) at $488.00 each. | will pay shipping charge to driver upon delivery. 
(Allow 4-5 weeks delivery. Add 2-3 weeks extra if paid by check. Sorry, no C.O.D. orders.) 
O My check or money order is enclosed. (Minnesota residents add 5% state sales tax.) 
Charge to my: O MasterCard® O VISA [] American Express [] Diners Club 

Account Ne. Epi ыр 
PLEASE PRINT CLEARLY: 


С.О. М.В. Со. eme 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL ME Ecc c m | -— sss — EN 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS ign here 


Rural Route Customer: If truck carriers do not normally deliver to your home, include a note with Д 


6850 WAYZATA BLVD. / MINNEAPOLIS, MN 55426 this order, stating address of nearest store, friend or truck terminal where we can ship. 


Credit card customers 
can order by phone: 


Toll-Free: 1-800-328-0609 
If busy signal, or after business hours, or ' 


if in Minnesota, call 1-800-228-2606 
24 hours a day, 7 days a week. 


New Pulse Meter . 
makes your exercise 
safe & effective! 


and doctors' offices by a select team of physicians and engineers. 
Read what it can do for you. 


How fast does your heart beat 
when you exercise? How quickl 
does your pulse return to normal: 
Does this “recovery time" improve 
as you get into better shape? 

Well, guess no more. The Pulse 
Tach Fingertip Heart Computer 
accurately reports your pulse to 
insure maximum benefit from your 
exercise without dangerous over- 
exertion. 

Pulse Tach is actually a micro- 
computer that fits over your finger. 
It weighs one ounce and can be 
worn кл during most exercise 
programs. It measures, calculates 
and displays what your pulse is 
doing. 

Its custom-made, powerful micro- 
chip circuit replaces 5600 transisi- 
tors and makes Pulse Tach the 
most advanced pulse instrument 
ever developed for consumer use. 

Reading your pulse isn't as simple 
as it might seem. Your heart beat 
constantly changes —perhaps three 
fast beats followed by two slow 
ones, one fast one, four slow ones 
and so forth. 


Pulse Tach has two ways to 
overcome the problem. First, in 
general or light exercise use, it 

avera 8 yout pulse every four 
beats. But after heavy exercise (or 
if you have an irregular rhyt 
Pulse Tachcan also compute heart- 
beats over a longer span of time. In 
fact, Pulse Tach is accurate to .4%. 


AUTOMATIC, ACCURATE 
HEART REPORT 


After Pulse Tach evaluates and 
processes your heartbeat, it shows 
your pulse rate on an extra large 

iquid Crystal Display for easy 
reading indoors or out. 

You get the clearness and consis- 
tency of digital readout without the 


time and bother of manually taking 
a pulse. 

There’s more. Press a button and 
an audio “beeper” lets you "listen" 
to your heatbeat. It’s like having a 
direct line to your heart. 


ALSO A CHRONOGRAPH 


Pulse Tach is more than just a 
way to count heartbeats. It also has 
an independent quartz stop watch. 
Now you can time your exercise 
satin. laps or anything else up to 
one hour. 

With Pulse Tach you know when 
you reach the heart rate at which 
exercise does the most good. The 
stop watch feature tells you pre- 
cisely how long you're at this opti- 
mum level. Then combine both 
functions and compute cardiac re- 
covery time — the most important 
measure of cardiovascular fitness. 
The better your shape, the shorter 
your recovery time. 

Pulse Tach should be used by 
everyone. The fitness buff knows 
the value of pulse monitoring and a 
Pulse Tach is essential for the be- 
ginner to avoid dangerous over- 
exertion. 

Additionally, Pulse Tach will 
show you how your heart is affected 
by coffee, a cigarette or a stressful 
day at the office. 

It makes a great gift for a wife in 
aerobics or your tennis partner. In 
fact, anyone who exercises will 
appreciate this little heart computer. 


THE PRICE MAY BE THE 
BIGGEST NEWS 


Original cost of the Pulse Tach 
was quite high because quantities 
were limited to professional use. 
But just as ket calculators and 
computers have dropped in price 
when made available to consumers, 
so, too, it is with Pulse Tach. 


The Pulse Tach Fingertip Heart 
Computer is only $49.95 yet its 
solid-state micro-chip components 
give better accuracy and more fea- 
tures than bulky, old-fashioned pulse 
meters costing $100-$200. 


TRY IT FOR 30 DAYS 


Prove to yourself that the Pulse 
Tach Heart Computer is the small- 
est, most advanced pulse monitor 


Pulse Tach Fingertip Heart Computer is 
just two inches long, weighs about an 
ounce yet it represents a major advance 
in personal electronics. 


on the market today. Try it for 30 
days. If you’re not satisfied for any 
reason, simply return it for a com- 
plete refund — including return 
postage. You're protected by a 90- 
day manufacturer's warranty as well 
as Baystar's reputation for satisfied 
customers. 

Your Pulse Tach will come com- 
plete with long-life watch batteries 
and a necklace-size lanyard to keep 
Pulse Tach handy when its not on 

our finger. You'll also receive help- 
ul instructions including informa- 
tion on your “target zone," cardiac 
pey time and other exercise 
ints. 


HERE'S HOW TO ORDER 

To order, amply send your check 
for $49.95 plus $2.45 shipping and 
handling to The Baystar Company 
at our address below. Credit card 
holders can speed their delivery by 
using our toll-free number. 

Your heart is $us Is it a 
danger signal or not? Find out. 
Order a Pulse Tach Heart Com- 
puter today! 


CALL TOLL FREE 


Monday thru Friday 9 a.m. to 5 p.m. 
Eastern Time 


800-638-6170 


All other times call 800-257-7850 
Maryland residents call 363-4304 


110 PAINTERS MILL ROAD DEPT. 04T 
OWINGS MILLS, MD 21117 (301) 363-4304 
©The Baystar Company 1982 
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Shop talk 


[Continued] 


wall ducting of your home's exhaust fans. 

9€ There were several new spray-on fire 
retardants—two of which compete from 
different sides of the river in the Twin Cit- 
ies. Both Biox Fire Gard (St. Paul) and 
Continental Fire Safe (Minneapolis) claim 
that spraying curtains, upholstery—and 
Christmas trees—makes them nonflam- 
mable. 

€ There was even the inevitable "bet- 
ter mousetrap,” this one a disposable, no- 
set, pre-baited box that traps the critter 
“humanely” (it suffocates him). If you'd 
like to be sure, this Christmas, that not a 
creature is stirring, write Contectrol, 2796 
E. Miraloma Ave., Anaheim, Calif. 92806. 

9 Also unveiled at the show: an auto- 
matic-setback thermostat that seems far 
superior to anything else on the market. 
Installation is a simple two-wire, 10- 
minute affair. Called Magic-Stat, the 
unit's been picked up for mail-order distri- 
bution by JS&A. (In a rush to announce 
the item, PS got it into October's "What's 
New in Home Improvement” before 
JS&A placed a full-page ad in the same 
issue.) You can't lose: If the stat doesn't 
repay its $80 cost in fuel savings the first 
year, you return it for full refund. 

€ On any trip to Chicago, | check in at 
Sears Tower to find what the world's big- 
gest retailer has cookin'. The major tool 
news here is that Sears has filled the gaps 
in its good-better-best range of stationary 
tools by adding at least one model saw to 
each line. So you now have a full choice of 
Craftsman table, band, and radial-arm 
saws. Cast-iron tables have become so 
costly, aluminum has replaced them on 
all but top-priced saws. | was shown 
some interesting prototypes of electroni- 
cally controlled drills and routers that 
won't be available until July—in case 
you've a woodworker on your gift list 
who'll accept a promissory note. If not, 
two new cordless %-in. drills are already 
in the Sears tool catalog—a two-speed for 
$70 and a variable-speed for $100. And 
there's a new compact 4'%-in. jointer- 
planer for $185. 


Energy Fair footnote 


Just before the Knoxville World's Fair 
folded its tents on Oct. 31, | ventured back 
for a more thorough tour than l'd been 
able to take while researching my report 
on it for last August's issue. For the 
record, my only revision: А caption iden- 
tified my photo of the electric-energy ex- 
hibit as an inflatable dome; on closer in- 
spection, it proved to be a Portomod ten- 
sion-membrane structure over a steel- 
arch framework, designed by Seaman 
Building Systems of Sarasota, Fla. 

If you didn't attend, you may have been 
puzzled to see another major science 
magazine devote three pages of its July- 
August issue to bad-mouthing the fair. It 
should be noted that its featured photo 
was not even of the main grounds but 
rather of a remote corner of an adjacent 
carnival. The intent was to depict a tacky 
fair, but | thought the only thing demon- 
strated was tacky journalism. 


Its pretty hard to beat a kit thats already got Dremel's 
best quality variable speed (5,000-28,000 RPM) Moto- 
Tool. Plus a handy two compartment carrying case and 
40 accessories that sand, polish, buff, drill, carve 

and slot. 

But Dremel did it. By adding a free Dremel Router 
Attachment and 1/8" Router Bit. So you can also make 
decorative signs and rout designs into woodwork, pic- 
ture frames, fumiture and more, 

The model 38015Р Moto-Too! Kit. If you don't have a 
do-it-yourselfer on your gift list, buy one for yourself. 

At better hardware, 
hobby and home center 
stores. Offer will expire 
Dec. 31,1982. 


Dremel Division, Emerson Electric Co, Racine, WI 
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ТО SAVE YOU 


MONEY. . .BY MAIL! 
3/8” Cordless Drill 


2-Speed Rev. 


If you are going to build, 
remodel, enlarge or repair, 
Scotty's 187 Page Mail Order 
Catalog can put thousands of 
top quality, low priced home 
improvement and hardware 
items at your fingertips! 
The volume buying power of 
Scotty's allows values not 
. usually found locally. And 
satisfaction is guaranteed! 


Scotty's Catalog. ! 
Please add $2.00 : 
for postage and | 
handling which | 
will be credited! 
^M to your first order | 
“of over $10.00; 
@made before; 
March ЗІ, 1983. | 


Sename — sil Cordiess Drill(s) : 
‘at 33.49 each. (Add $2.50 per drill : 
'for U.P.S; For 5 or more drills, add : 
'$150 per drill for U.P.S. Florida | 
' residents add 5% state sales tax). 
| ' For MasterCard or Visa payment: 


‚ Scotty's, Inc., Mail Order Dept. #2, 
| Р.О. Box 939, Winter Haven, FL33880 
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| ' O VISA О MasterCard 
' Card No. . 
' Expiration Date 
' Signature | 
' Total Enclosed 
' (check or money orders/s 
, Name 
' Address : 
' City : 
poate — 4D 
' Mail To: (OFFER GOOD THRU JAN. 31, 1983) | 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


County-wide conservation 


Al Frank became director of Maryland's 
Howard County water-conservation pro- 
gram almost two years ago and, full of en- 
thusiasm, set out to develop a residential 
conservation program. 

His plan goes far beyond the typical 
mail-out-a-plastic-flow-restrictor cam- 
paign. In fact, it's almost identical to the 
measures l've recommended to PS read- 
ers for years: Eliminate leaks by repairing 
leaky faucets; replace old-fashioned leak- 
ing ball-cock valves in toilets with modern 
types; install water-saving shower heads 
and toilet dams; push water-saving habits. 

Frank charted his course wisely, devel- 
oping educational booklets, audio-visual 
materials, news releases, and even a 
comic book. Then he took his program to 
the people, starting with the big targets: 
town-house projects, condominiums, and 
rental apartments. The program cost each 
living unit a maximum of $20. 

Al Frank's work has paid off for every- 
one. А report compiled after the first year 
shows that over 4,500 living units have 
been equipped for conservation. To date, 
the program has saved users $240,033. 

Repairing 


Сы) refrigerator shelves 


The plastic pins that hold the vegetable 
crisper and meat bin in our Sears Cold- 
spot (model 106.7651460) refrigerator 
have broken off, and have even torn a 
hole in the refrigerator wall. l've tried to 
glue them back with no luck. Can you sug- 
gest a way to secure them and a way to 
repair the hole in the wall, as well? 
Dennis Bradley, Clutier, lowa 


This model has a porcelain-over-steel lin- 
er, and | can't picture the support pins 
tearing a hole in it. | suspect that what 
you're referring to is actually a bow-tie- 
shaped hole that looks like a bad match 
for the pins. If so, you're in luck. 

First, you'll have to order new support 
pins from Sears. Once they arrive, you'll 
see that they consist of the pin and base 
(the portion that you tried to glue back) 
plus another projection with a twisted 
wire in it, all molded in one piece. Insert 
this rear projection through the hole and 
twist it one-quarter turn—it will lock in 
place. Total cost should be less than your 
tube of glue. 


In search of efficiency 

My 17-year-old refrigerator needs exten- 
sive repairs, and | plan to replace it before 
summer. Referring to a previous story on 
high-efficiency refrigerators [PS, Dec. 


74], | found the Amana unit was the most 
efficient at that time. How does it com- 
pare today, and is this model still being 
manufactured? 

William Stevens, Oklahoma City, Okla. 


Today there are a lot more high-efficiency 
refrigerators to choose from, and they're 
easier to compare, thanks to the FTC's en- 
ergy-labeling program. Amana's “Twin 
System" refrigerator [PS, Aug.] a top- 
freezer, 18-cubic-foot-capacity refrigera- 
tor (TSC-18E), is a direct descendant of 
that 1975 model and is the most efficient 
model of its size on the market, operating 
for as little as $43 per year. It's especially 
interesting in that it borrows from the "cy- 
cle defrost" technology that preceded 
"frostless'' refrigeration as we know it to- 
day, using a refrigerated plate to cool the 
fresh-food compartment rather than us- 
ing colder, dry air from the freezer. Ac- 
cording to Amana, this keeps the refriger- 
ator compartment more humid, aiding 
food freshness and retarding dehydra- 
tion. Since this moisture is not circulated 
over the freezer evaporator coils, frost 
buildup is significantly reduced. 


Hot water from boilers 


In the April issue you state that heating 
domestic hot water is "terribly inefficient 
in summer when the boiler must be kept 
fired just to provide hot water." | don't 
know what you base that on, but GAMA 
(Gas Appliance Manufacturers Assn.) 
views the subject in an entirely different 
light. 
Robert Weik, Weil-McLain 
Michigan City, Ind. 
Not exactly the same subject—/ was talk- 
ing about old-fashioned “sidearm” heat- 
ing coils in typical domestic installations, 
not modern tankless coils in high-efficien- 
cy compact boilers (such as your compa- 
ny's) The modern units have far less 
heat-exchanger mass and water volume 
than their predecessors, making off-sea- 
son water heating more practical. 


Burner retrofit 


| have an American Standard water-heat- 
ing system in my home that has worked 
well. But because of today's high oil 
prices, | had a Beckett flame-retention 
burner installed. Trouble is, oil consump- 
tion has remained about the same. My 
questions are: Should | have a coating of 
soot inside the boiler? (| removed it a 
month ago and it soon returned.) Would a 
smaller burner nozzle help? Do | need a 
ceramic coating on ту stainless-steel 
combustion chamber? Should the install- 


er have tested smoke for CO; and per- 
formed other routine tests? 
Jay Duckworth, Milford, N.J. 


The answer to question four is a definite 
yes. /f these tests had been made when 
he replacement burner was installed, | 
oubt that you would have had to ask the 
other questions. Because of their better 
combustion efficiency, flame-retention 
burners produce less soot than a conven- 
tional burner and certainly shouldn't gen- 
erate enough to build up significantly 
within only a month. That's usually a 
symptom of improper air-fuel mix. This 
can only be set perfectly after making 
combustion tests, which you should have 
someone do as soon as possible. A good 
technician should also be able to tell you 
if your furnace would benefit from a 
smaller nozzle, once he interprets the 
combustion test results. You shouldn't 
need a combustion-chamber kit if yours is 
stil! in good condition. Once these adjust- 
ments are completed, your fuel-oil effi- 
ciency should improve noticeably. 


Flaky oven 


My five-year-old Montgomery Ward elec- 
tric range has the continuous-cleaning 
feature, but the coating on the inside of 
the bottom oven is crumbling and the 
metal is beginning to rust. Is there a safe 
product that can be sprayed or painted on 
the surface to restore the finish? The rest 
of the stove is in perfect condition. 

H. Carroll Pickett, Mattoon, lll. 


Most of the materials (such as porcelain- 
epoxy repair kits) that l've tried don't hold 
up to heat very well. Since this is a contin- 
uous-cleaning coating with its character- 
istically dull finish, you can use one of the 
high-temperature paints originally devel- 
oped for exhaust systems on racing cars. 
It’s available in most hardware stores. 
Flat black, lightened with white if neces- 
sary, would probably be your best bet to 
match the existing finish. Like the factory 
finish, it can't take much scrubbing once 
it's applied, so you may have to renew it 
from time to time. 


Range interference 


My Tappan gas range has an electric pilot 
light for the broiler that sparks, causing 
interference on my kitchen radio. How do 
| fix this? 

Phillip Kennedy, St. Paul, Minn. 


Many TV and electronics supply stores 


carry a plug-in filtering device that cleans 
up interference from electronic ignition 
systems. If that doesn't solve the prob- 
lem, or if the spark seems to be occurring 
continuously, check the switch used in 


There's more to 
running than 
meets the feef! 


Running 15 the most grueling 
non-contact sport there is. 

Symptoms of stress, such as runner's 
knee, lower back pain and shoulder ten- 
^. sion, can all appear because of the ill 
| effects of gravity on the human upright 
posture. 

That's why Robert M. Martin, M.D., 
specialist in orthopedics, physical re- 
habilitation and developer of the Gravity 
Guiding System? designed the Gravity 
Guiding Inversion Boots» 

Using the Gravity Guiding Inversion 
Boots" and the simple Gravity Guiding 
a System® of exercises, while hanging 

' upside down, helps counteract the com- 
pressive effects of running, sitting and 
standing. 

With this system used asaregular part 
of warm-up routines, stretching, sit-ups, 
even weightlifting done before and after 
running, provide an excellenttraining aid 
that promotes flexibility and mobility. 

send today for the Gravity Guiding 
Inversion Boots™ and Dr. Martin's in- 
formative book, 
"The Gravity Guid- 
ing System *" 

Running takes 
more than 
footwork. It's a 
a law of gravity. 


GRAVITY 

UIDING 

INVERSION 
BOOTS" 


А whole new angle on training. 
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1st FITNESS 


Dept. PSD / 212 N. Hill St. 
Oceanside, CA 92054 
(714) 722-2124 


Yes, | want the following: . 
[1 Dr. Martin's book, "The Gravity 
Guiding System®” $9.95* 
O GRAVITY GUIDING INVERSION 


conjunction with the control knob of the 
gas valve to turn on the ignition. The 
switch may be out of adjustment or stuck 
closed. 


BOOTS? $78* Plus $4.50 for ES AME 
кт €—— HMM handling and shipping. f — "ADDRESS 
Got а home-equipment problem? Write O GRAVITY GUIDING INVERSION Ж >; am 
to Evan Powell/Housepower, Chestnut DOORWAY BAR & BRACKETS?" $237 © 
Mountain, Route 1, Box 322A, Travelers Plus $3. for handling and shipping. STATE 2P 
Rest, S.C. 29690, giving appliance make O Both GRAVITY GUIDING INVERSION Exp.Date. — 1 


BOOTS" and the INVERSION ВАК" MasterCard/Visa 
And, | get tfieibook free! $10 7 *California residents please add 696 sales tax. 
Plus $4.50 for ha ndlingandshipping. © GRAVITY GUIDANCE, INC. 1981 


and model number. Unpublished ques- 
tions cannot be answered by mail. 
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Start your own 
money making business! A ben 


Hundreds of Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . 


YOU Can Do It Too! 


Never before have money-making opportunities been sö 
great for qualified Locksmiths, Now lucrative regular 
lock end key business has multiplied a thousandtold as 
millions seek more protection agBinst rooming crime, 
Yet there's only ona Lockemith for avery 17,000 peopis! 


Train FAST at Home = Collect CASH PROFITS Right Away. 
Young un Dusemness realy кало ы E12 50 an hour & lêw days after 
yen begin Foley Belii t orka meang Take асмагдан of lodaya 
urqrecedentedg ارا‎ п Locks еен та year-round EXTRA 
NÜCME in Shega сй your 
Owen Hundreds we ve iramed have gone " 60 can n TOU All Tool ais 
professinnal Кау Machine giren you wih сааи be These plus реж 
pera als amd aqpan. pius simple, illustrated lessons. plus s exper 
мант plus business budding gui dance will enable you EP 
THES MONEY CONNU IN? Ыйга! lor net;rermani - baa sab tod 
Tells how you quickly 
train to be your awn boss 
in à profitable Sparetime 
or Fulltime business of 


SEND FOR EXCITING FACTS—No Obligation! 


e TRAL! 1 10095 Field Bidg. 
і у. МО. 64111 


bd if A coat pou а ран. 
FT naire wiih pour ining 
Find aut ali about H! 


ды аный 
FOLEY-BELSAW 


INSTITUTE 
10095 Field Bldg., Kansas City, Mo. 64111 
Please rush FREE Book "Keys to your Future." 


in apoasa 
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HEARTH-AID ® || AMERICA'S 
FAVORITE FIREPLACE HEAT EX- 


COOL AIR. 


Increases Heat Output by 500% 


*Custom Fit to 
any Fireplace. 
*Easy to install. 
No tools required. 
*Thermostatically 
controlled, works *No dangerous 
automatically. Creosote Buildup 
And best of all you can enjoy your fireplace 


while saving on your heating bills because with 
Hearth-Aid I| ® you don't need to sacrifice your 


*Super Efficient 
stainless steel 
Heat Exchanger. 

*Best Value 
No extras to buy 


§ fireplace's appearance or the delight of an open 


fire to be energy efficient. 
Also available without glass doors. 
For Free Information, Write or Call: 


Thermalite Dept. PS. P.O. Box 658 
Brentwood, Th. 37027 
Nationwide Toll Free: 

N.Y. Only 1-800-942-1935 i 
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— PPR س‎ - в 
кеш CE-TI E = 


SAY SMOKEV-" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Computer systems working? 


My 1982 Cavalier wagon with power 
brakes and steering idles roughly, surges 
when | use any power accessories, and 
pings and vibrates when accelerating in 
third gear. A code 35 was identified by the 
self-diagnostic computer-control system, 
and the carburetor has been internally ad- 
justed twice. This helped somewhat, but | 
still have annoying problems. 

Soleyman Forouzan, Pittsburgh, Pa. 


If you can find a dealer with a mechanic 
who understands the system, it can be 
fixed. The system is very complex, and no 
guesser is going to figure it out. The ad- 
justments must be done with the correct 
equipment, and all the interrelated sys- 
tems must be right. If, for example, just 
one pair of wires at a terminal block 
doesn't have good, clean connections, 
the whole deal is out to lunch. It’s also 
possible that a minor engine problem can 
show up greatly exaggerated in this sys- 
tem. The truth is that the system isn't 
working, judging by the flood of mail / get 
about 1981 and '82 GM cars. If you think 
it’s driving you crazy, you should see 
what it's doing to us. 


TBI retrofit? 


| read about throttle-body fuel injection in 
PS [Feb., Nov.] and wonder if it would be 
possible to replace the carburetor on pick- 
ups with it. At high altitude most drivers 
get very poor mileage from their trucks. 
Norman Swanson, Idaho Falls, Idaho 


Since ТВ! requires a costly computer, 
oxygen sensor, spark control, and expen- 
sive wiring, ! doubt that it would be prac- 
tical. | also doubt that there are units big 
enough for the more-powerful engines. 


Hard winter shifting 


Last winter it was very hard to shift the 
manual transmission in my 1979 Dodge 
D100 pickup from first to second gear un- 
til l'd driven five or 10 miles. Adjusting the 
transmission didn't help. How can | avoid 
the problem this winter? 

R. Zickerman, Meadowbrook, Pa. 


/ suggest that you run a lighter lube in 
cold weather. But if you use the truck long 
and roughly, you'd better put the heavy 
lube back in hot weather. 


Alignment problem 


My son-in-law has a 1979 Ford Econoline 
150. The tires were replaced at 22,000 
miles, mainly because of front-end-align- 
ment problems. The alignment mechanic 


said the only thing he could recommend 
for this recurring problem was to install 
heavier shock absorbers. Apparently, 
Ford has had this problem with their larg- 
er models for years and yet they keep on 
building them the same way. Are they 
really listening? My question is: Can any- 
thing be done on a permanent basis to 
overcome this costly weakness? 

John Parkin, Santa Monica, Calif. 


Check parts for being within limits and set 
them to spec. Pay particular attention to 
out-of-round wheels, and avoid very ag- 
gressive treads. The balance should stay 
in limits. 


Lean K 


My 1981 Plymouth Reliant K with 2.2-liter 
(134.3 cu. in.) engine hesitates and stum- 
bles if | ease off the gas at 35 to 55 mph 
and then try to accelerate. It doesn't do it 
all the time, just enough to be annoying 
and dangerous. After four trips to the 
dealer, he says it may be the oxygen sen- 
sor and I'll "have to learn to live with it." 

Roger Van Emburgh 

Highland Lakes, N.J. 


It's a combination of lean fuel mix and 
lots of spark advance. About the only help 
is more fuel, but then you'd have trouble 
with emissions. If the government would 
just take emissions standards back to 
1980, maybe the manufacturers could 
catch up with the requirements. Or maybe 
they'll invent balloons that will tie them- 
selves shut when they're full of residue 
and go off into space. It makes as much 
sense as what's happening now. 


Cold engine kills car 


What's wrong with my 1979 Olds Cutlass 
with a 260-cu.-in. V8? When cold, it starts 
hard, stalls in drive, and stalls again after 
restart. If the pedal is depressed fully on 
acceleration from stop, it just dies. 

C. E. Dunnebier, Glastonbury, Conn. 


It's in the choke adjustment; the choke is 
coming off too fast. It's not a hit-or-miss 
deal: The dealer must have gauges, and 
the carb must be set to spec. 


Cold treatment for diesel 


| have a 1980 Peugeot diesel, and l'm 
moving to Montana—a colder location at 
higher altitude. If heaters and other ex- 
pensive changes are needed, should | 
consider selling my car before | move? 
Bill Lewis, Socorro, N.M. 


Diesels are more trouble in cold weather, 
but it's a big, big help to keep the engine 
Continued 


г iKnow your car inside and out. 


| 
factory workshop manuals. Each one is carefully - 
written for use by the do-it-yourself car owner. Clear li 
and easy to follow, yet complete and detailed enough 8 
even for professional use. You get all the ures, dia. В 
information. plus hundreds of the best pictures, dia- 

grams, and specifications. 


Know how to fix it...to tune it...to service it...to 
^ keep it running right. The TOTAL SERVICE MAN- 
i. QUAL for your car will show you how to do everything 
ae ۴ gfrom a minor adjustment to a major repair. 


BTOTAL SERVICE MANUALS are digests of official — 


мы. 


"13 ALFA ROMEO 62.78 for ай Guilia, GT & Spider models $12.95 


TOTAL SERVICE MANUALS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


9152 DATSUN 280ZX 79-81 for all models. ——— 5941.95 0481 MAVERICK 69-71 6 суі, 170, 200, 250 cu. in. мы EN | 

3:41 ALFA ROMEO ALFETTA 73-79 covers all models 512.95 1657 DATSUN 310 76-81 covers all models pius F-10 $11.95 8211 MAVERICK 72-77 covers all models _ e 2 | 
:77 AMC GREMLIN, HORNET, PACER 71 30 for эй models . 911.95 9583 DATSUN 510, 610, 710 68-77 covers ай models __.. i 1550 MAZDA GLC 77- 82 for all rear wheel drive models m re 
/91 ARROW, PLYMOUTH 76-80 covers all models $1.95 Ш 8271 DATSUN 810 77-80 covers all models imported .. .$11.95 @ 0371 MAZDA RX2 & RX3 71-77 covers all models .. $11.95 
197 ARROW PICK-UP for all models inc 0-50 ese vehe sss $10.95 1258 DATSUN 311 sports car 1600/2000 SPL & SRL mdis . . $20.95 M6 0444 MAZDA 71.78 includes RX4 and Cosmo models . a $10.95 
‘04 ASPEN, DODGE 76-79 covers ali models mm 11.9% 9297 DATSUN PICK-UP 70-81 for all 2-whi dr models . 411.95 M 9941 MAZDA RX7 79-81 covers all models ................ ^4. $411.95 
22 AUDI 100 70-77 for all models inc 100L. ees. $11.95 0925 DATSUN PICK-UP 80-81 for all 4-whl dr mátels. "eI, 9486 MAZDA PICK-UP 72-82 all B-1600 & B-1800 melli. 911.95 
H90 AUDI 4000 79-8) covers all models s. —-— 01098 0871 DODGE 68-77 for all Monaco & Polara models ........... said „510.95 8105 MAZDA 626 79-81 covers all models nis БОЮ 911.95 
+64 AUDI 5000 77-79 . ا ت‎ edi „..@11.95 8066 DODGE ARIES 81-82 covers all models . mm, PLL. BN 0593 MAZDA 808, 818 72-78 covers all models... RON Т 
'26 AUDI FOX 73-79 covers all models . ..$11.95 1259 DOOGE OMNI 78-81 covers all models inc 0/24... 311.95 Ш 1746 MERCEDES-BENZ 220 59-65 covers all MOIS s. $12.95 
I15 AUSTIN AMERICA 68-74 covers ail models nc 1100.1300 . $11.95 8371 DODGE PICK-UPS 65-78 covers all 4-whi dr models .. TOM RECS $10.95 1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL... „312.95 
"ОЗ AUSTIN HEALEY 100/6, 3000 56-68 for all models . a. $11.95 1298 DODGE PICK-UP 71-81 for all 2-whi drive models $11.95 8197 MERCEDES-BENZ 250 65-68 pius 1900,2000,2200 diesels $10.95 


173 BARRACUDA & ‘CUDA 65-72 af 6 & VB models oo $10.95 
42 BMW 2002 59-77 inc 1500. 1600, 1602, 2000 except CS . -411.95 


8203 DOOGE VANS 67-70 ай М, û А 1 ton mdis inc Plymouth .... $10.95 
6070 DODGE VANS 71-81 covers all models to | ton pius Plymouth $11.98 


9485 MERCEDES-BENZ 250,280 68-72 ай models pius 230 ..........$12.95 
0416 MERCEDES-BEMI 68-73 mc 220, 300, 350, 450 & diesel .. $11.95 


113 BMW 320i 77-81 covers ай models _ $11.95 8192 DUSTER 70-76 for all models ine. “oscil $10.95 @ 8439 MERCEDES-BENZ 74-79 Covers ай models inc Diesels $11.95 
126 BMW 75-79 inc 528i,530i,630i,630CSi,633CSi,733) models $11.95 0178 ESCORT, FORD 80-81 covers ай models -$11.95 f 9436 MERCURY MONARCH 75-80 covers all models... 910.95 
'50 BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS... $12.95 8189 FAIRLANE, FORD 62-70 covers all models ......... $10.95 E 0710 MERCURY ZEPHYR 78-81 all models inc € turbocharged . $11.95 
04 BRONCO, FORD 66-81 for all 2 & 4 whi drive models... $10.95 8366 FAIRMONT,FORD 78-81 covers all models and engines ...........$11.95 1098 MG MIDGET 58-80 covers all models .. на DD s 
108 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat .. . $12.95 9874 FALCON, FORD 6 64-70 covers all 6-cy! models птн $1898 1106 МСА,МСВ 55-68 covers all models inc twin cam . E ro 
182 BUICK REGAL А CENTURY 74-80 for all mdis inc turbo . “$11.95 9776 FIAT 124 67-81 all inc spyder.coupe & 2000 ...........................$11.95 1720 MGB, MGBGT 69-80 for all roadster & coupe models ..........311.95 
"2? CADILLAC 68-74 all models excpt El Dorado . esas $12.95 9640 FIAT 128 72-79 for all models inc SL & "-— ——— m PA ЖУ 8396 MGC reprint of factory manual . — Gf 2495 
:78 CAMARO 67-81 covers ай 6 & 8 cylinder models ......... nu 11.95 8742 FIAT 131 75-77 covers all models... 911.95 0917 MINI 59-78 covers all models inc "Mini-Cooper . ыш io 
i57 CAPRI 70-76 for ali 2000, 2600, 2800 mdis . ss 911.98 8106 FIAT 131 78-80 covers all models ees 911.95 0884 MONZA, CHEVROLET 75-80 plus Astre,Starfire Skyhawk . „310.95 
I21 CAPRI 79-82 covers all models and engines ... —— LA 0399 FIAT X1/9 73-80 covers all models... 911.95 9876 MUSTANG 6 65-72 covers all 6-cylinder models ........................$11.95 
179 CHALLENGER 70-72 covers all 6 and VB mds 510.95 @ 6022 FIAT STRADA 79-80 . $11.95 Î 0479 MUSTANG V8 65-73 covers ай models . EM E 
46 CHAMP & SAPPORO 77-81 covers ай & models mee i 1073 FIESTA, FORD 77-80 covers ай models. $11.95 8272 MUSTANG И 74-78 covers all 4, V6, & V8 models. . .. $11.95 
131 CHARGER 67-70 for ай models inc 500 E R/T .___ $10.95 0675 FIREBIRD 67-69 covers all models . $11.95 9386 MUSTANG 79-82 covers ай engines and models _.............. $11.95 
'12 CHARGER 71-75 covers all models . $10.95 6309 FIREBIRD 70-81 covers all models inc Trans Am . 411.95 0951 МОМА, CHEVROLET 71-79 covers all models . re EST maii 
151 CHEVROLET CAVALIER 82 af más + Cimarron & 12000 . ш; E 9611 FORD 71-78 inc LTD Il, Ranchero, Thunderbird -$10.95 7107 OLDS CUTLASS 70-81 covers ай models & engines . „$11.95 
183 CHEVELLE 64-81 inc Malibu, Monte Carlo, Е! Camino... $10.95 0872 FORD 68-81 for Custom Galaxie, TD, XL & wagon mdis .......$10.95 Ш 9148 OLDS OMEGA 80-81 ай mdis plus Pontiac Phoenix ................ .$10.95 
138 CHEVETTE 76-81 covers ай models . seen 9369 FORD COURIER 72-81 covers all models imported ................... $11.95 6308 OLDSMOBILE 68-76 covers all 88 and 98 models .. $12.95 
138 CHEVROLET 29-40 covers all 6-cyl models . амана —À E 8205 FORD PICK-UP 65-68 all 2 & 4-whl dr тїз, 1/2-1 ton ess 910.95 8273 OPEL 66-79 for all models inc 1900 Manta & isuzu .. 911.95 
|88 CHEVROLET 49.54 reprint of factory shop manual. ...... $2000 0451 FORD PICK-UP 69-82 covers all 2-whi drive models... $11.95 9589 OPEL GT 68-73 covers all 1900 models . emn 312.95 
)01 CHEVROLET 55-65 for all Bel Air, Biscayne, Impala madis ... $12.95 8204 FORD VANS 61-68 for all W, №, & 1 ton models M. 1098 0711 PEUGEOT 504 DIESEL 74-80 covers all models ............... 511.95 
170 CHEVROLET 68-81 for Bel Air, Biscayne, Caprice, impala ... E „$10.95 0453 FORD VANS 69-81 covers all 6 & 8 cylinder models... $11.95 7124 PEUGEOT 504 68-79 for all gasoline engine models - NEN SA. 
48 CHEVROLET CITATION 80-81 also mdis plus Buick Skylark ... $10.95 9436 GRANADA, FORD 75-80 covers all models 810.95 0883 PINTO 70-80 covers all models inc Mercury Bobcat ... ..$10.95 
(84 CHEVROLET MONZA 75-80 all mdis plus Buick Shaw . ..$10.95 @ 0885 HONDA ACCORD 77.80 covers all models $11.95 @ 0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models... — $1095 
8? CHEVY И 62-68 covers ай 4, 6 & VB models _ 01095 8694 HONDA CIVIC, 73-79 covers all models inc СУСС — Silos Ё# 1259 PLYMOUTH HORIZON 78-81 covers al models inc ТСЗ — — $11.95 
79 CHEVY LUV 72-81 covers ай models . $11.95 B 0980 HONDA CIVIC 80-81 covers ‘new’ models Civie 0... $11.98 8066 PLYMOUTH RELIANT 81-82 covers ай models . — $11.95 
54 CHEVY PICK-UP 67-82 all inc Blazer. GMC plus Suburban . $11.95 9787 HONDA PRELUDE 79-80 complete coverage .— .. $11.95 ES PONTIAC 66-76 all full-size inc Bonneville, Catalina, GP... $12.95 
62 CHEVY VANS 67-81 covers ай models pus GMC $11.95 8206 INTERNATIONAL SCOUT 67.73 800, A, B, 1 mds... $10.95 89 PONTIAC TEMPEST 68-73 ай mdis inc СТО, Le оне — -$10.95 
(20 CHRYSLER 72.79 factory manual .. must give year .. 923195 B 8565 INTERNATIONAL 62-80 tune/maintain Scout, wagon, pick-up _ $10.95 1650 PORSCHE 356 57-65 covers А В & C models. c $12.95 
88 CITROEN ID, 05 67-75 covers ай 0519, 20, 21 mdis ............$12.95 @ 1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models 1208 1591 PORSCHE 911 64-73 covers ай models . mae 7-7: 
'64 COLT & CHALLENGER 71-81 covers ай models ... REE $11.95 9612 JAGUAR E-TYPE V12 71.74 bd incre menne LS 8173 PORSCHE 911 74-77 includes N, S, Targa, Сатет . $12.95 
'11 COMET 71-79 covers all models .. m 1098 9399 JAGUAR XJG 68-79 covers all models . m ir 1590 PORSCHE 912 65-69 with 1582cc engine... ИЛИИ. ILE. 
'12 CORONET, DODGE 71.75 covers all models . som 81099 9617 JAGUAR XJ12 72-80 for ай models inc XJS, Daimler ......... 911.95 9834 PORSCHE 444 70-76 ай models inc 914/6 _.......................$11.95 
78 CORVETTE 57-65 covers all 283 & 327 models . $11.95 [ 9769 JEEP 50-65 for 4 & 6 су! station ....... $19.95 0993 PORSCHE 924 76-80 covers all models inc Turbo AE rt 
‚81 CORVETTE 66-82 covers all models & engines oo. aie $12.95 8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer mdis _..$10.95 8008 PORSCHE 928 78-81 also covers 924 eem #11.98 
'56 CRICKET, PLYMOUTH 70-73 also covers Hillman Avenger - 91195 @ 9805 JEEP WAGONEER J-series with 230 оһс eng. ......................... $19.95 0372 RENAULT Le Car 72-81 for al models nc RS... $11.95 
88 DART & DEMON 68-76 covers al тобе... 510.95 f 9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint ara... 919.95 ff 9429 RENAULT 12 69-79 covers ali models inc auto trans ............. $12.95 
92 DATSUN 200$Х 80-81. u. $11.95 @ 0509 JEEP 55-81 for all CJ-5, CJ-6, CJ-7, Scrambler mdis. $10.95 f 0645 RENAULT 15, 17 71-78 all mdis inc TL TS . — 235 
65 DATSUN 1200 & B210 71-78 covers ай models $1195 @ 8739 JENSEN-HEALEY reprint of factory manual . “$24.95 || 0395 ROADRUNNER & SATELLITE 68.73 al modes... $10.95 
83 DATSUN 210 79-82 covers ай models imported $11.95 0596 LANCIA BETA 76-80 for sedan, coupe & HPE models $11.95 0750 SAAB 99 69-79 covers ай models . —— i 
27 DATSUN 2402, 2602. 2802 70-78 covers all models... 311.95 54 LANDROVER 59-77 covers 2, 2A, 3 gas & diesel models $11.95 @ 8440 SAAB 67. 79 covers all models inc Sonnet . — 01.98 
! 1098 SPRITE 58-71 covers all Mk 1, 2, 3 & 4 кюй. أ‎ 1 1.95 
ENERAL REPAIR MANUALS — TUNING GUIDES — HOME REPAIR — TECHNICAL BOOKS 8058 SUBARU 72.81 for all models inc Brat. sss $11.95 
ерсе FOS 

18 CHILTON AUTO REPAIR 75-82 for all American cars ............... $17.95 0949 CORVETTE RESTORATION SOURCE BOOK 53-67..the ‘bible’ . $21.95 , inc а) vy 
32 CHILTON AUTO REPAIR 72-79 for all American cars... $19.95 0946 FORD SMALL BLOCK, How to rebuild .. „97.95 Ш 0829 TOYOTA CELICA 71-80 covers all models... o $11.98 
37 CHILTON AUTO REPAIR 64.71 fer all American cars баз з... E 9497 FORD V-B, how to rebuild 351C,351M,400,429,460 engines. $7.95 |j 9812 TOYOTA COROLLA 68-81 for all models inc 5-spd trans... $11.95 
AUTO | American cars 1 7132 TOYOTA CORONA 70-80 all 4-cyl models... 9119 
11 CHILTON TRUCK REPAIR 73-80 American & imported mdis $19.95 Ш 2498 PINTO, how to rebuild the d-cyi .. 0754 TOYOTA CORONA Mk 2 72.77 tor all cylinder model ЕТ 95 
61 CHILTON TRUCK REPAIR MAN 61-71 for all %-2% ton mdis $19.95 0647 TOYOTA PICK-UP 68-81 for ай 2-whi drive models _................. $11.95 
00 CHILTON IMPORT CAR MANUAL 73-81 for ALL major makes $19.95 | 8524 TOYOTA LAND CRUISER 66-77 covers ай models .....................$11.95 
92 AUTO REPAIRS & PRICES fiat rate times 74-79 US. cars ....... $7.95 0923 TOYOTA STARLET 78-81 covers all models... $11.95 
46 PERFORMANCE WITH ECONOMY power trom tuning & building $9.95 0901 TOYOTA TERCEL 79-81 |... 1. ah — FILS 
25 AUTO AIR CONDITIONING. .. service & repair ай Ў 798 | 1200 TRIUMPH SPITFIRE 62.78 ud — $11.95 
26 TRANSISTOR IGNITION SYSTEMS covers them ай _ $8. AIRCOOLED MANUAL of 1 & 2 over igai — $ 1015 TRIUMPH TRS, TRE, | 67. 76 al m al models inc WN. m $11.95 
67 MORE MILES PER GALLON GUIDE How to do it good & cheap $7. 95 19 SMALL ENGINE SERVICE MANUAL all Lcy under 15 cid 8693 TRIUMPH ТИ? 75-80 . | menm ILS 
97 ALCOHOL DISTILLER'S MANUAL for gasohol & spirits ............. $12.95 0 LAWN MOWER fix all gas powered walking, push type ouu. 8192 VALIANT 68-76 all mdis inc Scamp, Signette . ...$10.95 
10 WEEKEND MECHANIC'S HANDBOOK ideal manual for beginner $9.95 RIDING LAWNMOWER manual for all major makes and models $8.95 j 0884 VEGA 74-77 ali models inc Monza..except Cosworth/Vega .. ...810.95 
22 HOW ТО TUNE YOUR CAR good for all cars... $5.95 SMALL TRACTOR manual 65-81 all makes/models 8-30 hp ...$19.95 Ш 0782 VOLARE, PLYMOUTH 76-79 covers all models .. "$11.99 


71 BASIC CAR MAINTENANCE & REPAIR good one to start with ... $4.95 


FORD FARM TRACTORS manual covers all series 2N, 8N & 9N $9.95 


1227 VOLKSWAGEM BEETLE 54-67 all mdis inc Karmann-Ghia 811.95 


12 BASIC AUTO REPAIR MANUAL à must reve наала A „$5.95 0140 VOLKSWAGEN BEETLE 68-77 all mdis inc Karmann-Ghia im i 
07 АЯС орту & PANTING . سسس‎ 968 ETE "$19.95 | 0933 VOLKSWAGEN RABBIT, SCIROCCO 75-81 all inc diesel... $11.95 
)& BASIC CHASSIS, BRAKES. lune & service ....... $6.95 FORK LIFT TRUCKS service, overhaul all gas. prop, elec $19.95 9582 VOLKSWAGEN ТҮРЕ 3 62-73 for squareback, fastback _ . $11.95 
98 BASIC IGNITION & ELECTRICAL SYSTEMS CSCS. HEAVY EQUPT REPAIR doers, backhoes, cranes, plus $19.95 | 9778 VOLKSWAGEN 411, 412 68-74 covers ай models ............. $11.95 
30 BASIC AUTO TROUBLESHOOTING for ай Un LL. 96.95 B748 VOLKSWAGEN DASHER 74-79 covers ай models .. enemys СТУ 
10 TURBOCHARGERS most complete book on the subject ...........$9.95 0039 TELLE 80708. ropes dass | 9444 VOLVO P1800 60-73 all models inc E & ES - $12.95 
58 EMISSION DIAGNOSIS & TUNE UP 75-79 all US. & imports $14.95 CHAIN SAW SERVICE MANUAL for top 34 makes Ш 1754 VOLVO 142, 144, 145 66-74 for all models inc S&E $11.95 
59 ELECTRONIC FUEL INJ MAN 70-77 tor all imported cars ......... $9.95 OIL BURNERS. How to install and service .. re ML 9558 VOLVO 164 68-75 for ай models inc fuel injection . 911.95 
76 CARBURETOR BASICS troubleshoot/rebuild all US. makes ..... $8.95 WASHING MACHINES fix all makes & тобек. 3729 VOLVO 242, 244, 245 74.82 covers all models... 11.95 
11 HOLLEY carbs, all 2 & 4 БЫ. tune & rebuild ......... 97.95 CLOTHES DRYERS fix all makes and models . ПЕ 8311 VOLVO 264, 265 75-80 covers all models su — PL 1.95 
я ہس کر د اا‎ еце O ге E models . von $495 SEWING G MACHINE REPAIR service, ads, гер чөн Ана. «ilt т | A B 181 Glen Ave 

23 STROMBERG CD CARBS tune/rebuid all to 1976 7 $980 ion teen eee тачке ا‎ киы, models $10.98 C l R 0 0 K Sea СИН, NY 11579 


11 —————— ..$8.50 
27 AUTOMOTIVE REFINISHING best professional paint book... $8.95 


TROUBLESHOOT 
TV REPAIR Beginners guide for any color, B/W problem . ... $65.95 


models | 
COLOR TV RECEIVERS for all makes .. ao 95 


?5 MINOR AUTO BOOY REPAIR step by step how o... $7.95 ELECTRICITY FROM WIND, WATER & SUN Tow to gel $698 
)4 AUTOBOOY REPAIRING & REP fhe best .. -— 31225 | LOCKS Ё LOCKSMITHING ..compiete, “sep course .. 
9 аа _.$14.95 TELEPHONES, Master Handbook every tvoe & installation $ 

GLASS FIBER AUTO construction & repair... $6.00 , | 
1 CREATIVE CUSTOMIZING how to doit like а pro 36.95 | COMPUTER BOOKS =ч | zi - 

APPING la niques with actual swaps .......... $8.95 0610 INTRO TO MICROCOMPUTERS ideal for first time buyers ........... $7.95 Р 

j1 PRACTICAL ENGINE SWAPPING how to do it right... $7. “Books shinned to ali naria LISA Canada S Dalani 
9 DIESEL GUIDE covers evening eo vo $095 ун Suny SYSTEM BUYERS GUDE e ies tue — E. эз || B Books shipped to all parts USA/Canada (US Dollars) В 
1 MODERN | DIESEL С CARS describes ай models now sold $7.95 0808 APPLE II Blue Book 454 pg encyc software, hardware, more $24.95 B Ш Cllenciose full payment phone orders 516-676-8043 i 
ө ап, your car, van, pickup to ....................$7.98 0618 APPLE Il User's Guide most how-to ino yet in one book ..... $1495 § Charge D Amer. Express OVisa C Mastercharge 
ы к! DIESEL ENGINES, HOW TO REPAIR comete traning cure. $10.95 1261 APPLE VisiCalc Book detailed coverage о! this software . $12.95 ae 
S ENGINE REBUILDING all US. & imports, gas & diesel $14.95 # 0488 ATARI Computer complete how-to guide for 400/800 mais $14.95 Ща Exp. риси 
H AUTOMOBILE ENGINE REBUILDING _ $13.75 1260 ATARI Games & Recreations how to create your own... $1495 | 
7 AUTOMATIC TRANS SERVICE 68-79 ай Ford & GM models _$14.95 1122 IBM Pesonal Computer intro, programs, applications, etc ......... $14.95 TT § 
H AUTOMATIC TRANS REPAIR 74-80 AMC, | Ford & GM ... $14.95 5569 PET Fun & Games 30 challengine games ready to load _...... $9.95 
S EAE ПЕБТОЙАТЮН GUIDE -best ever рй -291 pgs -$1495 Hh 0756 рет persona Computer vekadis buyers & owners pide $14.95. D 3 
Fe a ci cct : 
6 BYPASS EMISSION CONTROLS 73-77 all Ford-built cars 495 5118 TRS-80 11 тр рзераандаь еч applications ГИНЕ "$1298 8 @ 
t DM ANON CONTE 71-77 GM сагъ. $13.95 1126 TRS-80 Color Computer Graphics creating & using them ..........$14.95 
^ Ape UA. parformames tring the V6 models ..... $7.95 1274 VIC-20,Starting with BASIC for would- ba Buyer & owner ........ $12.95 ij i D 
s rei SPORT everything about every model ... $13.95 1564 ZK-81 Pocket Book all about il, , same as Timex 1000 .........$10.95 @ Bi PLEASE PRINT | 
5 PERFORMANCE getting the most trom small blocks ^. $9.95 0417 CP/M User Guide covers CP/M 80 & 86 plus MP/M & CP/NET _ $12.95 E AND ADD И 
5 CHEVY SMALL BLOCK, pow to rebuid —— $85 7138 WORDSTAR Made Easy con save you hours of hard work 257,95 B B МАМЕ AND ADDRESS TOTAL | 

CHEVY SMALL BLOCK, | TRE, + A 0632 BASIC BASIC solid info on the #1 computer language $11.95 " aem am am am um uS eNO CODe num im um. 2 


SCREW S£ CHEK'R 


THE ONLY COMPLETE 


THREADED SYSTEM FOR IDENTIFYING | 


INCH AND METRIC SCREWS. 


SAVE TIME AND PREVENT COSTLY ERRORS! 


SCREW CHEK'R is made of heavy-gauge 
quality steel with satin-chrome plating 
and has precision machined threads. 
Easily identify, both inch and metric, 
machine screws, bolts, wood screws, 
sheet-metal screws, even standard cot- 
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SCREW € cuHEK n v 
FOR INCH SCREWS No The 5010" аи 
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pmus-eshé| | d || wel — 
Order Now For Christmas 


ter pins and rivets. 


Each SCREW CHEK’R has instructions, 
drill chart and information on how to cut 
and straighten screws. The Metric 
SCREW CHEK’R has instructions plus 


conversion data. 
CATALOG NUMBER PS 02110 


INCH SYSTEM for identifying UNF & 
UNC #1 thru 5/16” machine screws $8.95 


Actual size 3" x 5-1/4" x 5/64”. 
CATALOG NUMBER PS 02120 
METRIC #1 for identifyin 
7mm machine screws $8.95 
Actual size 3" x 5-3/8" x 5/64” 
CATALOG NUMBER PS 02130 


ISO 2mm thru 


METRIC #2 for кыин | ISO 8mm thru 


14mm machine screws $9.95 


Actual size 5-3/B" x 5-1/4" x 7/64" 


See your industrial dealer or order from Ruelle Brothers Co., 
P.O. Box 421, Drayton Plains, MI 48020. Phone (313) 674-3019 


cl 
a light 


You may never change a light bulb 
again! Just think, no need to buy bulbs, 
or climb on wobbly chairs or ladders. 
Now, a new scientific development ex- 
tends bulb life and saves electricity, too. 
It's called The Button. 
The Button is a solid-state micro 
EM diode. It converts AC current to 
- current and extends the life of a bulb 
filament up to 100 times! 
For example, a regular bulb rated for 


750 hours would last for about 32 days if 


burned continuously. But, with The 
Button, that same bulb’s life would be 
extended to 75,000 hours or 8 years. 
Less often used bulbs could last а life- 
time! (Thomas Edison’s winter home in 
Florida uses DC lighting. The original 
bulbs have been burning continuous! 
since 1925 — and are still going strong!) 

_This amazing development works 
with any regular incandescent light bulb 
inet 3-way type). There is even a model 
ог candelabra size bulbs. Just stick a 
Button to the bottom of a bulb and screw 
into socket. 

The results are amazing. Bulbs burn 
cooler, and give a softer less glaring 
light. You save up to 3096 on electricity 
and just think of the money saved on 
light bulbs! | 
. The Button is absolutely ideal for 
lights that run 24 hours a day like exit 
signs and security lights. oe replace 
them until 1990!) ajor hotels, restau- 
rants and corporations are already using 
The Button and saving considerably on 
maintenance costs. 
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The Button has no moving parts so 
there is nothing to wear out. All materials 
meet or exceed U.L. standards and each 
Button carries a 10-year warranty. 

If you're sold on the idea of saving 
money, The Button comes in packages 
of 12 for $29.95 (plus $2.45 shipping 
and handling). If you're still a bit of a 
skeptic (or don't have 12 bulbs), order a 
E. age of six for only $15.95 (plus 
$1.50 shipping and handling). Either 
way, you re covered by Baystar's guar- 
antee of satisfaction or your money back 
in 30 days. Be sure to specify candelabra 
or regular size. - 

Save bulbs, electricity 
Order The Button today! 


—CREDIT CARD HOLDERS — 
CALL TOLL FREE 


Mon-Fri 9am to 5pm Eastern Time 


800-638-6170 


All other times call Toll-Free 


800-257-7850 


and labor. 


Dept. 19C 


(O The Baystar Company 1982 
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110 Painters Mill Road 
Owings Mills, MD 21117 
(301) 363-4304 


"Say, Smokey—" 
[Continued] 


and fuel warm. Adding equipment can in- 
troduce downstream problems, but a lit- 
tle thought and a good diesel man should 
prevent them. Should you sell your die- 
sel? Take it to the bottom line—should 
you ever have bought it? 


Pressure dilemma 


When my tire dealer installed snow tires 
on my 1981 Honda Accord, he inflated all 
four tires to 32 psi and told me that would 
provide the best traction and service life. 
But the Honda manual recommends 24 
psi for optimal comfort and stability. 

H. S. Skovronek, Morris Plains, N.J. 


For maximum traction, use lower pres- 
sure; for maximum tire life, higher is bet- 
ter (not exceeding the maker's maximum 
recommended pressure). Optimal tire 
traction includes consideration of weight. 
Use less pressure with less weight. 


Aid for hot-start problem 


Your solution to R. Jonak's hard-starting 
problem [PS, May] leaves a bit to be de- 
sired. A common fix for the Chevy hot- 
start problem here in the warm South- 
west is to add an extra solenoid with a 
heavier wire connected directly to the bat- 
tery. As assembled, the red wire from the 
ignition switch is too long, too small, and 
misrouted, so there's not enough voltage 
to energize the solenoid. If the added so- 
lenoid is located near where the wires exit 
the fire wall, the length of the wire from 
switch to solenoid can be reduced by as 
much as 80 percent. 

C. L. 5., El Paso, Tex. 


Thank you. / agree that your suggestion 
will cure some hard starters with heat 
problems—but not all. 


Oil frying in the pan? 


| have an air-cooled VW. The previous 
owner installed an oil-temperature 
gauge. At what temperature is the engine 
overheating and does the oil stop lubri- 
cating? Does the rating of oil matter? 
Jon S. Greene, Los Angeles, Calif. 


The best mineral oil is a dead player at 
300 deg. F, and if the oil temperature in 
the bottom of the pan reads 280 deg., the 
bearings are probably seeing 300 to 310 
deg. Viscosity doesn't necessarily indi- 
cate temperature capabilities, but a light 
oil—SAE 10, say—is likely to get noisy and 
cause damage at 280 deg. in the pan. With 
SAE 40 you might get a little farther down 
the road, but you'd end up the same. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", POPULAR SCIENCE, 380 Madison Ave., 
New York, М.Ү. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, 5mokey cannot reply to letters that 
are not selected for publication. 


YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH!!! 
The Torlite II system can double or triple 


insulate 10 average size windows. 
EY ON HEATING C 


One Torlite kit can cover over 160 square feet of window area. This means 
you can stop heat LOSS and PREVENT cold air infiltration from ten average 
size home windows. With an energy savings that may equal ten times the 
cost of one kit. 
The Torlite window system has been used exclusively by industry both 
here and abroad for many years. Now limited supplies are available for 
public and private use. The Torllte window system installs in five minutes, 
using no nailing strips, screws or tools. Torlite is a totally new 100% opti- 
cally clear and tough film with no cloudiness or haze. 
Even should you have storm windows, you can form another insulation bar- 
rier against heat LOSS and SEAL OUT cold air infiltration. The Torlite win- 
dow system creates an insulating pocket of air inside your window area by 
keeping cold air OUT and keeping IN your heated room atmosphere. NI 
Any type window, be it casement, bow, jalousie, steel, aluminum, wood can — - 
be made 100% air tight. Trailers, factories, farms, apartment buildings, ` Y 
churches, hospitals, schools, motels and virtually every business can use V 
this system to realize substantial energy savings. 
No other window kit available on the market today offers the amount of window coverage and energy savings of 
the Torlite system. 
| * Torlite is 100% optically CLEAR. You don't even know it's on your window. 
• We have developed an exclusive acrylic polypropylene fastening system that allows the Torlite 
film to fasten to the inside window frame, molding or wall. 
e No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torlite film 
has been installed. 
2 س‎ e for use on the inside. No climbing ladders or difficult outside installation unless you 
want to. 


\ e Can be taken down, stored and reused for next year. 

Durable, strong, ® The Torlite system offers the same cost saving benefits for saving on your air conditioning 

high tensile strength COSS. 

m e The sun's ultraviolet rays have a minimal effect on the Torlite film. 

• The Torlite comes packaged on a roll, not folded or creased, so you are assured of receiving a 
quality product. 

* Torlite film is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for | 
one kit. 108 feet of fastening system is included plus complete instructions and pictures show- 
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits - 
one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 120 feet long. 


Fits any size, nome without risk. Trial test any VISA and MASTERCARD ONE COMPLETE | 
Snape window two windows in your home. Com- Order Toll Free KIT FOR A LOW 
pare the temperature and overall 1-800-523-2005 _ 
comfort. Should you feel that our 24 hours a day - 7 days a week 
system does not perform and you Operators only 
are convinced that it is not every qualified to take orders. ڪڪ‎ 
bit as effective as we say, return Pennsylvania Residents OE 
the unused portion for a com- 1-215-443-0307 | 


plete refund LESS POSTAGE. 


ГАРТ Manufacturing, Inc. | EN 
| Torlite Division Dept. PS-12 
[ 220 Jacksonville Rd., Hatboro, PA 19040 


Easy as a zipper 
to open for access 


GUARANTEE Please rush me kits complete with easy instructions at the low price $14.95 PLUS $1.50 
SHOULD YOU NOT BE COMPLETE- POSTANE Fs S m M comana 160 square feet. DO RIS зао одише feet pu vip Mac Stun | 
N c ! | iE. A savings .90 if purchased separately. 1 | square feet for $41.95 ! | 
EM e cu EE 15257 POSTAGE. A savings of $2.90 if purchased separately. TOTAL ENCLOSED. CHECK or | 
PORTION WITHIN: 15 DAYS ГОН | MONEY ORDER ONLY. All shipments made UPS unless other instructions given. | 

FULL REFUND, LESS POSTAGE | |"? C.O.D.'s PLEASE CHARGE MY O VISA О MASTERCARD 
AND HANDLING | Acct. No.. ———— HÀ = 
NAME = = 
T" н а: ® ADDRESS а ARTA, 
Supplies are limited. | тү I — 


| | , | с . 
So please don t delay. [ orders to CANADA - check or money order must be made payable in U.S. DOLLARS 
| Е | and $1.00 MUST BE ADDED TO COVER POSTAGE. = 


WORDLESS WORKSHCP 


Thanks and $50 to Andrew Lucchesi of Great River, N.Y., for the idea from which this 
| was adapted. Send your idea (with Social Security no.) to Wordless, Popular Science, 380 
By ROY DOTY Madison Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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Clear Your Home of Mice, Rats, 
Roaches and Other Pests -- and 


PEST-PRUFE" is small and unobtru- 
sive--rugged, hi-impact case has black 
finish with brushed silver face. Measures 
only 3-1/2" x 4" x 3-1/2". Weighs about a 
pound. 


Keep Them Out! 


PEST-PRUFE" is a 


home-size version of the 


commercial pest control device that's safe for people, 
pets and the ecology. Try it in your home for 30 days. 


They don't call them pests for nothing. The 
bugs and rodents of this world can make life 
miserable. Traps, sprays and poisons seem to 
have little effect . . . and professional exter- 
minators don't come cheap. But now you can 
eliminate troublesome pests and keep them 
out thanks to new utltrasonic PEST-PRUFE. 

The electronic PEST-PRUFE unit doesn't 
kill rodents or insects—it repels them. Early 
laboratory research showed that ultrasound 
was effective in modifying the behavior of 
mice and rats. 

As commercial exterminators began using 
ultrasonic sound to control rodents, other 
studies indicated that certain frequencies 
affected the behavior of insects, too. Now, 
professional pest control companies acknowl- 
edge the usefulness of ultrasonics in control- 
ling certain rodents and insects. 

UNIVERSITY TESTED 

The heart of this new, electronic marvel is a 
special quartz crystal speaker. It enables 
PEST-PRUFE to emit ultrasonic sounds that 
only pests can hear. 

These ultrasonic frequencies "attack" the 
auditory and nervous systems of rodents and 
certain insects causing pain and discomfort. 
The pests are forced to abandon the covered 
area and will not return while you continue to 
use PEST-PRUFE. 

A leading university tested PEST-PRUFE 
as absolutely safe for humans and pets. And 


PEST-PRUFE is effective in repelling: 


... and many other 
pests 


since there are no poisonous chemicals, the 
ecology is not harmed in the slightest. 

The ultrasonic output is above the hearing 
range of humans and household pets, so 
PEST-PRUFE is safe for use anywhere. It will 
not interfere with any electronic burglar 
alarms, fire or smoke detector, TV reception 
or other electronic equipment. 

SET UP A BARRIER TO KEEP 
PESTS OUT THIS WINTER. 

When you get your PEST-PRUFE you'll 
begin to notice some results in a few days. In 
two to six weeks your infestation will be elim- 
inated. Then continual operation of your unit 
will prevent further nesting and inhabitations. 

Even with colder weather approaching, you 
can keep pests from coming indoors as long as 
your PEST-PRUFE is in operation. 

JUST PLUG IT IN. 

There's no installation with PEST-PRUFE. 
АП you do is plug it into any 110-Volt AC out- 
let. The solid-state electronics and quartz crys- 
tal speaker require only 5 watts of power— 
just pennies per month—and it's mainte- 
nance free. 

Put PEST-PRUFE anywhere: home, apart- 
ment, store, warehouse, or factory. It’s the 
perfect answer for facilities where food is 
stored or handled such as schools, hospitals, 
and nursing homes. 

It will repel pests from areas that are diffi- 
cult to seal-off such as garages, farm 
outbuildings, boats and vacation homes. One 
unit protects an area up to 2500 cubic feet. 

YOU CAN'T BUY BETTER 
PEST PROTECTION. 

PEST-PRUFE is state-of-the-art technol- 
ogy. Until now, commercial units used by 
professional pest control companies cost up to 
$200—but lower cost solid-state components 
allow PEST-PRUFE to give you the same pest 
repelling power for only $49.95 (plus $2.85 


shipping and handling). Now there's no need 
to empty messy traps or buy poisonous chemi- 
cals again and again. 
TRY IT FOR 30 DAYS 
WITHOUT RISK. 

We urge you to try the PEST-PRUFE unit 
for 30 days. If you don't see proof that it is the 
most advanced, efficient pest eliminator 
available today, return it for a complete, no- 
quibble refund—including return postage. 
You are protected by a one-year manufac- 
turer's warranty as well as Shelburne's 
26-year reputation for satisfied customers. 

HERE'S HOW TO ORDER. 

To order, simply send your check for $49.95 
plus $2.85 shipping and handling to the 
Shelburne Company at our address below. 
Credit card holders can speed their delivery by 
using our toll-free number. 

(Md. residents should add 5% sales tax.) 


CALL TOLL-FREE: - ' 
Monday thru Friday 
9 a.m. to 5 p.m. Eastern Time 
(800) 638-6170 
All other times call 
(800) 257-7850 
Maryland residents call 363-4304 
Get rid of rodents and insects without using 
messy traps or poisonous chemicals. Let 
PEST-PRUFE clear your home promptly and 
effectively. Order one today and try it for a full 
month at no obligation. 


The 
Shelburne 


110 Painters Mill Road Dept. Y88 
Owings Mills, MD 21117 

(301) 363-4304 

© The Shelburne Company 1982 


Make clocks for 
fun and profit win 
Quariz clock 
movements 

from ... SELVA BOREL 


A superior movement in every re 

Model 300 gerd: recognized quartz accuracy, 
but NEW, more dependable and 

lower in price. Jump sweep 

second. 2-3/16" x 2-3/16" 


2-Stage Hyd. Log Splitter 


$789.50 


5-HP BRIGGS gas engine 
Powerful 2-stage hyd. pump 
Detent control valve returns 
to neutral automatically 


* ( ITEM #1965 ) - - 


use, for profit, eorn extra money on rentals. 
Built from finest! quality components, 


Log Splitter Components 


SURPLUS CENTER Coa Help You Save iac acne 353333. 
бана Hydraulic Log Splitter | 


CONVERT IT TO ELECTRICAL ENERGY 
MINCHARGER 


FEATURES 


12 OR 24 VOLT 


10-1/2 tons splitting force WIND ELECTRIC 
Fast splitting cycle (| 10-sec. | er от BATTERY CHARGER 
Splits logs up to 24° long PAM мий E | 


Split wood for your own 


x 5/8”. Shaft length, 1/2" Pumps ( FOR — MECHANICS | 
or 3/4". Please specify. -5 ا‎ 2-STAGE PUMP 
Де? | ITEM 49-1130 ) 
PRICE LIST Model 300 ; E —" 
1/2 pcs. 3/9 pcs. -* T à; | 
$ 7.00 $ 6.75 “т $120.0 D | «x ams | terc e а, 
на Жыр pnus » 10-GPM ar 500 РУ, 2.25-6PM ot | $519.50 | $519.50 co»: 
OUR GREAT tA M MODE mnm pun 2250-PSI. Shaft diom. 1/2", ports 1/2" 
$ 4.50 $ 4.00 | e VIKING/HOUDAILLE Lorger capacity hy- тузак ITE! 9.0.8. ши 11-VIX., 458-Norn, 10. Amga. EC. 00-е, 15- Àmpa. 
GERMAN CLOCK droulic, 2-stage pumps for foster cycle times - 99-1062 AUTOMATK CONTROL VALVE | $795.00 c | $795.00 c, 
CATALOG beaj юр i а ig а * Wind driven generators keep battery 


The finest clock catalog available 
for the Hobbiest/Clockmaker. 
62 full color pages of clock move- 


rotation ( facing shaft ). Maximum pressure 
2500-Р51. High performance unlooding valve, 
reverse flow check valve. 


E autor 


= 4-wüy, 3-position detent with пио 
kick-out їо neut. 30-GPM. in/out ports 3/4" 


system { 12 or 24-volt ) charged to provide 
power for lights, DC radios, etc. Charging 
starts with only 7-MPH breeze, 23-MPH 
gives max. charging. 200 and 400-watt units 


ments, dials, hands, accessories 
and tools for repair and restora- 
tion. ONLY $2.00 or Free with 


© ( ITEM 49-1169 ) - - 
RPM. IN port 3/4" 
МРТ, shaft diam. 1/2". 


13.2-GPM ої 3500- 
NPT, OUT port 1/2" 
Use 5-HP engine. 


NPT, work ports 
= ( ITEM 19-075 


for 12 or 24-wolts. Inverters available to 


1/2" NPT. 127 3 5" x 4" 
5 deem | exe DC to 115-VAC, 


)-- Same, except detent 


ond outo. kick-out i | iti | 
order. 6-1/2" x 4-1/4" x 4", ( 12 lbs. ) hunc. iade | For 100- Page Equipment Catalog 
24° STROKE, DBL-ACTG, 2500-P$! RAMS | 
= ro. umia $147.50 | г кашаны = 
ADDRESS a cm * ( ITEM #9-1170 ) - - 15.2-GPM at 3500. =: 
= RPM. Use B-HP engine. Other specs. same as E Prices F.0.8. Lincoln 

CITY STATE Т\Р above. “mer (тш 019-002-281: Вар. $129.95 am 

| di Ок Listei $1 1 3-1/2" bore, 1/2" NPT ports — 
MODELÁOQ— —9$ TOT iiia 153.50 rod 1-1/2" d. ( 45 tbs.) va. $110.00 = 
VISA / MC Card # EXP. DATE * (ТЕМ #9-1171 ) - - 21.6-GPM at 3500- vin HE NL Weg $154.95 | 

"EE RPM. IN port 1-5/8''-12 UN SAE O-ring, OUT 17 s = 

UID port 1-5/16" UN SAE O-ring. € ae rod 1-3/4" d. ( 49 165. ) ma. $134.50 (You Can Очи Direct rom Т M 
сон d Sales Tax. For Shipping ADD $2.00. diam. Use with 10-HP engine. 10" x | SPECIAL PRICES ON SPLITTER COMPONENTS МН — 11-31-81. юш 

A ER E E EEEREN 5". ( 33 ibs. ] - : 
Mail to: Selva Borel, 347 Thirteenth Street, РО. Box 796HS | ! | 
Oakland, CA 94604. esmecme |E ros ue $247.50 | SURPLUS CENTER  PS-122 LINCOLN, NE 68501 
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Rare Technical How-to 


for “doers” 


| | Е 
Amazing Technical Books... 

The people on my confidential mailing list are among the most 
unusual people alive today. They build things! They design! They experi- 
mant! They create! 

lf you're one of these people who DO things, | want to add you to 
my mailing list. | want you as a customer and as a friend. If you just sit 
on your butt and dream, just keep dreaming — you won't fit in with 
our group. ` 


i need “doers”, not dreamers... 


if you've read this far, then you're obviously motivated — a “doer.” 

Boy! Do | have some books for you! — rare technical how-to books 
that will fire your imagination! Have you ever tried building а storage 
battery? Melting aluminum beverage cans to make castings? ...built a 
precision lathe for less that $50? ...tanned a hide? ...built an electric car? 
...8 windmill? 

People like you are learning drafting, auto repair, air conditioning, 
patternmaking, motor rewinding, electroplating, mechanical design, and 


dozens of other skills. These people are very special. So, it's no wonder = 


my mailing list is small! 

Obviously, I'm running this ad to find more ‘‘doers."’ If that's you, 
write today for a copy of the most unusual mailorder book catalog you'll 
ever see, Send a dollar to help cover expenses including first class postage. 

Since this is not a book club, | can pick the very best books from the 
very best publishers. In fact, each book is guaranteed to be top quality. 

Write for a сору. (Of course, | don't really need to say that. If you 
really are a doer”, you already have the envelope addressed!) 

| want to hear from you. Write me today. [+ 


ттт Publications Box 12-СВ 


Discover paperbacks, textbooks, industrial 


handbooks on building welders, electric 
motor rewinding, building a lathe, milling 
machine, shaper, drill press, brake. Melt 
metal! Pour castings. Make soap, butcher 
and smoke meat, repair engines, run autos 
on LP gas, charcoal, electricity, more! Build 
woodstoves, windmills, radios, and more! 


Dec a 
Bradley IL 60915-0012 


[ | send a catalog! I've enclosed $1.00 ($3.00 foreign airmail) 


Name 
Street 
City 


State 


EXPAND YOUR 
LIVING SPACE 


WITH A FOUR SEASONS 
PASSIVE SOLAR 


GREENHOUSE 


OUTDOOR LIVING-INDOORS! A beautiful insulated 
glass addition for solar collection, hot tub enclosure and 
sun-time activities. Bronze finish modular design 
provides a wide range of sizes. Exclusive patented 
Pow R Vent™. 

CATALOG and TAX CREDIT GUIDE: Send $1. for 1982 
Theme Catalog, price list and tax guide for passive solar 
credits, 

SAMPLE WINDOW KIT: Send $5. for actual sample of 
P.P.G. bronze finish aluminum frame and glazing, 
assembly manual, heating guide plus Catalog and tax 
credit guide 


FACTORY REBATE 
up to $1000. 00 ОЙ cat. prices 


See your local authorized Four Seasons Dealer for 
details or Call Direct — TOLL FREE! 
= Limited Time Offer 


|FOUR SEASONS 
GREENHOUSES 


Mfg by Four 5easons Solar Products Corp 
910 Route 110, Dept. PS-212 
Farmingdale, N.Y. 11735 

E IN N.Y. CALL (516) 694-4400 

CALL TOLL FREE 1-800-645-9527 


> 1382 Fo r Seas 


ns Greenho Ls gs 


It's like having X-ray ears... | 
Tiny, powerful electronic ‘‘ears’’ 
let you hear whispers through walls, 


The Dyna-Mike 
Transmitter 


It's smaller than a quarter. But DYNA-MIKE 
will transmit every sound in a room to an FM 
radio tuned to the proper unused frequency, 
from ' mile to 2 miles away. 

If you're at a s 
neighbor's home 
a block from 
your own, 
you can 
hear your baby's 
cry, or you can 
tell the instant your 
spouse comes home. If two 
of you are driving tandem in two cars, one or 
both of you can communicate with the other 
even if other cars drive between you. 

DYNA-MIKE has as many uses as your im- 
agination can think of. For a business con- 
ference, let the tiny microphone sit unob- 
trusively on the table or concealed on a shelf, 
and you'll be able to record every word. For 
businesses, you can put an FM receiver in a 
warehouse or remote office and ''broadcast'' 
instructions or orders to be filled. 

Public speakers never had a better friend 
than the DYNA-MIKE. No wires or setup — just 
turn on one or more radios and your speech will 
come through with perfect fidelity. Put one on 
the front porch. If you hear a suspicious sound, 
turn on the radio and you'll hear the doorbell or 
the ring of the telephone. 


Choose Your Model 

New Horizons is introducing three models of 
the DYNA-MIKE supersensitive broadcast 
microphone. Model IC-18 is the world's 
smallest micorphone — it's a miracle of elec- 
tronic miniature power, with a high-fidelity 
range of 1800 feet. Introductory price is 
$129.95 (two for only $119.95 each). 

Model X-18 is the longest-range microphone, 
with an unbelievable two-mile range. Introduc- 
tory price is $149.95 (two for only $139.95 
each). 

Model X-3 is the most sensitive microphone. 
It broadcasts perfect-quality sound even from 
low-levels or whispers, up to 1,500 feet. In- 
troductory price is $99.95 (two for only $89.95 
each). 

Each microphone is fully wired, complete 
with standard HC-1.35v. battery, good for 100 
hours of continuous use and easily and inex- 
pensively replaceable. 

Of course you're protected by the New 
Horizon guarantee: use any DYNA-MIKE 
transmitter microphone for 30 days, with the 
right to return it for a full refund if you're not 
delighted. 


— Phone or use this coupon — 


The Super-Ear 


You'll hear it all. 


Effortlessly, you can hear not just a baby's 
cries, but quiet breathing, through a concrete 
wall'a toot thick. Put the SUPER-EAR earphone 
in your ear and place the speaker on the wall. 
That's all there is to it. 

SUPER-EAR hears everything, and even more 
astounding, hears it clearly. It's as though the 
wall weren't there. If you're coming home late 
at night and think intruders are in your 
residence, let SUPER-EAR find out for you. 
Want to know if the meeting is over in the room 
with the closed door? SUPER-EAR will tell you 
in a second. 

SUPER-EAR is undetectable from the other 
side of the wall. The quality of sound has amaz- 
ing fidelity—good enough to record, and 
SUPER-EAR has its own built-in recorder jack. 

Because SUPER-EAR is the ultimate listen- 
ing device, you can 
use it to pinpoint hidden | 
squeaks in your car , 
or the source of 
mysterious 
engine 
noises. 
Construction 
experts use 
it to check 
for flaws 
or cracks 
in buildings. | 
It Works Anywhere! 


Ever put your ear to a railroad track to try to 
hear the train? Try it with SUPER-EAR. You'll 
hear that train many miles away. Use it as a 
powerful stethoscope on yourself, a friend, or a 
pet. You can even hear a bird's breathing. 

The only source for SUPER-EAR is New 
Horizons. Choose from two models — Model 
SB-^, with ultrasensitive microphone, $139.95 
(two for only $129.95 each); or Model SB-1, 
with suction-type microphone, $99.95 (two for 
only $89.95 each). 

Use your SUPER-EAR for 30 days. If for any 
reason you're not delighted, the absolute New 
Horizons guarantee means you can return it for 
a prompt refund. 


New Horizons, 1 Penn Plaza, Suite 100 


Please ship at once, with 30-day money-back guarantee: 


O Super-Ear Model SB-5, $139.95 
O 2 for $129.95 each 

O Super-Ear Model SB-1, $99.95 
O 2 for $89.95 each 

O Dyna-Mike Model IC 18, $129.95 
O 2 for $119.95 each 

L] Dyna-Mike Model X-18, $149.95 
O 2 for $139.95 each 

O Dyna-Mike Model X-3, $99.95 

О 2 for $89.95 each 

[] Phone Answerer/Recorder, $49.95 
Г] Phone Recorder, $29.95 

L] 2 for $24.95 each 


conversations 2 miles away. 


The Phone Answerer 
Recorder 


The PHONE ANSWERER/RECORDER con- 
nects in seconds between any tape recorder 
and your telephone. When you're away it 
automatically delivers a message up to 20 
seconds to anyone who calls: when you'll 
return, when to call back, where you are. 

When you're there, the ANSWERER/- 

! RECORDER starts 

any cassette recorder 
automatically 

when you pick 

up the phone 

and shuts 

off when you 

hang up. 


It records both sides of the conversation with 
astonishing clarity, giving you a permanent 
record of every call, preventing unauthorized 
use of your phone, and eliminating misun- 
derstandings over what was said. It's specially 
wired to extend recording time on your tape 
recorder. Needs no batteries - it's always 
"alive". 

The PHONE ANSWERER/RECORDER is a 
masterpiece of miniaturization. It's yours for 
$49.95 (two for only $44.95 each). PHONE 
RECORDER unit alone, records but doesn't 
answer, $29.95 (two for $24.95) each). Every 
instrument has the unbeatable New Horizons 
guarantee. 


For immediate service on credit card orders, 
call toll-free 24 hours a day, seven days a 


week: | 
1-800-824-7888 
Ask for operator NO. 551 
in California: 800-852-7777 


We Absolutely Guarantee! Use any electronic 
instrument acquired from us for up to 30 days. 
If you decide for any reason that you don't want 
to keep it, return it for a 100% refund. 


NEW HORIZONS 


1 Penn Plaza, Suite 100 
New York, N.Y. 10119 
For Information Call (201) 370-8029 


, New York, NY 10119 512 

— Phone or use this coupon — 

Indicate payment method: 

—— Check enclosed 

—— Bill to — VISA ____ Master Card 

Мо. 

Expires Signature 

Name 

Address 

City State Zip E 

Please add $1.75 per total order for shipping. 


BURGLAR ALARM FOR HOME & SMALL BUSINESS 
e Radio Controlled e Buy Factory Direct & Save 
e Thousands In Use e Easy Homeowner Installation 
e Immediate Shipment UPS or PP e Free Brochure 
HELPMATE Equipment Co. Dept. Ps122, Baroda, МІ 49101 


Turbo has the components needed 
M cha gegen includi. Vane 
T Tow Vehicles and Class A 
Е Al at unbelievable prices. 


Turbo City carries in stock one of the nation's 
n inventories of brand new RAJAY Turbos 
for all engines from 40 to 500 C.I.D. Plus. . Turbo 
City technical assistance to 


expert 
that are right for your párüculrapplcalon 9 
ATTENTION 
,,BOAT OWNERS! 


Order complete kits from Turbo 
City for all popular engine 
combinations, 


ORDER DIRECT FROM OUR WAREHOUSE ANO SAVE. FOR COMPLETE INFORMATION, 
SEND$3,00 ALONG WITH ENGINE MODEL AND APPLICATION. 


1123 W. Coline , Orange, Calli. 82867 
[714] 839-4033 


Record telephone conversations in your 
office or home. Cot tween amy 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answered. 
Records both si phone conversation. 


| Mem to USI Melbourne, FL 
IM Соо accept. For catalog of transmitters, voice scramblers 
and other specialty items, enclose 52. 00 to USI Corp. 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW ta service 
inoperative hydraulic OMS BIG opportunity for ambitious 
men. We show you Н — in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 


Write for folder No. Р8-12 and free bonus offer. 
T Hydraulic Jack Repair Manual Co., Inc. 


"^ ап BORK xe STATEN ISLAND N. Y. 10314 
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| No Power or Plumbing 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Cataloq, 54. 


Timberline Geodesics, Inc. - P12 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


Fast, Efficient, Fun g "AURING the 
Easy To Assemble | SUOMERGED 
and Operate 1 Snorkel tm 


For Brochure and Price List Send $1 to: 


| те Snorkel Stove Co. P.O. Box 20065857 


Seattle, Wa 98102 (206) 523-9637 


7 Power DAY & 
NIGHT- SLOPE 


gov't spec. Also for daytime use. For nature study & sports. ME Or 7" 
length, 2% dia. 1502. Immediate money back. Send check or M.O. te: 


CANDYBELL • Р.0. BOX 224 • EL SEGUNDO, CA 90245 


WORKS BEAUTIFULLY 
Easy to assemble kit of cast iron 
LE Use your own 1/4 hp. motor. 
/2' drill press needed for finishing 

‚ Moves "pras. 120 strokes 

iui. гана 562.50 Catalog describ- 
ing this and 51 other kits, only 
$1.00. Writa: C Specialties, 


. Р5122Н Cedarburg, Wis. 
53012 | 


A The Toymaker Supply Co. 
2 Dept. P-12, Tahoe ity, CA 25790-6450 
Largest Selection of 
patterns/ parts/ books/ kis. dc hy 


“MIGHT Y-TIGHT 


ideal for: 

* luggage racks 
e snowmobiles 
e motorcycles 

* boats 


Quick e Adjustable e Dependable e 1" x 15 ft. 
*ratchet tightening * nylon webbing * vinyl-coated hooks 
$8.95 for one / $16.95 for two plus $2 shipping and handling 
Send check or money order to 


Box Б1бе Panora, lowa 50216 


Also avallable Cargo Tuffy .. . ideal for large trucks, 2" x 25 ft., 
5M Ib. test. $19.95 each plus $2 shipping and handling 


WHOLESALE SOLAR HOT 
WATER SYSTEMS 


Completa Packages Starting From $671.00 


ORDER TODAY to take advantage of | 
applicable 1982 State & Federal Tax Credits. 


CALL TOLL FREE 


1 (800) 235-3591 


De-it-yoursell 
e Fully warrantied 
è Be your own utility co. 
© Immediate Shipment 


Call or Write Today 
SOLAR-TRONICS SUPPLY 
2649 Townsgate Ad. 
Westiake Village, CA 91361 
(213) 991-3200 


LOG SPLITTER PARTS 


2-STAGE CAST IRON GEAR PUMP 


Supplies 10% GPM at 650 PSI until more 
pressure is needed. Then kicks down to 
lower GPM and up to 2500 PSI. Right hand 
ti (direct couple). 3600 max. "Meli 


Dep use 5PH | 
ng 2 stage. use 8 plus Вр... $ 163 
2 GMP use with 10РН or greater.................. 5249 


4-WAY CONTROL VALVES 


Built-in relief valve. 3а" in-out pera. "a" 
cylinder ports. Item 2010 .. 
With pressure sensitive detent. оп return 
stroke you don't have to hold handle. Item 
2020 .. — 
Double-Acting Cylinders 
31х24" stroke, 1'% rod, 52 Ibs. 
4x24x1% Rod. Сап go UPS .. 
СЛС той AD. ................................... 3150 
5x24x2" rod $204 


NEW ENGINES 
5 HP Tecumseh or Briggs recoil 
start М” shaft as 
B HP Tecumseh, recoil start, 1" shaft... E 
10 HP Tecumseh, recoil start, 1" shaft. . $210 = 
10 HP Tecumseh, electric start 
Verticia Shaft Engines avaliable, — 
Heavy duty 15Ton Splitter complete ... $830 


Send $1.00 for discount catalog on Valves, Cylinders, Hoses, 
Frames, Tanks, Wedges, Slides, Wheels, Go Cart Parts, Splitters, 
Trailer Parts, Generators, or $6.00 for Catalog & Splitter Design & 
Fact booklet. We ship UPS. 


NORTHERN HYDRAULICS 
1211 Cliff Road, P.0. Box 1261 Dept. PS 12-4 
Burnsville, MN 55337 (612)894-8310 


Save time and money 
Keep up with the latest in 


computer books and software 
without leaving your terminal! 


Select 5 fact-filled books 


fo r О N LY $ 2% Q5 (values to $97.75) 


2 editions, filled v with useful, up- -to-the-minute information 


336 
List $14.95 


ae 
| Computer 
| Dames for 


TRS-B0 (Apple 7PET 


1141 
List $11.95 


7 very quod n reasons tu 
The Computer Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save 2096 to 7596 on books sure 
to increase your computer know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections —mains, 
alternates, extras —plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* " Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But . . . if you want an 
Alternate—or no books at all —we'll follow the instructions 
you give on the reply form provided with every News Bulle- 
tin 

* Continuing Benefits. Get a Dividend Certificate with every 
book рч urchased after fulfilling membership obligation, and 
quality for discounts on many other volumes 

* Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 
* Exceptional Quality. All books are first-rate publisher's 


ЫЫ": 


E: & ^ „Жи Ines y n MR 
1397 1070 1053 1305 
List $16.95 List $16.95 List $13.95 List $15.95 
E s a UE eon ese ens 


———————Á 


J fe Gomputer Book aiui 


"The ONLY Book Club for micro hobbyists” 


1085 
List $9.95 (Paper) 
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338 


TEAC t LE TOUR 
: PUTER 


м “TO TAEH 
bL ET А 


1330 
List $15.95 List $19.95 
MAKING E РМА TNES А. AR 3 ROBOT I 
MONEY DL M INTELLIGENCE 
MICROCOMPUTER шып хрен 


154i 
List $12.95 
КЕЛЕРИНЕ E | 
MASTER HANDBOOK DF 
MICROPROCESSOR 
CHIPS 
“АЗАМ ЛЛ: 


o 
à 
M 


NS 


BT GRAPHED L. ADAMS 


| 1299 1293 
List $16.95 


334 
List $16.95 


a \ 
1428 
List $17.95 


The Gomputer Book Giu 
Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club 
and send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


334 336 338 806 1050 1053 1055 1062 
1070 1085 1141 1169 1191 1195 1199 
1200 1275 1276 1293 1299 1305 1330 1380 
1394 1396 1397 1428 1449 1480 1506 


Name Phone 
Address 

City 

State Zip 


(Valid for new members only. Foreign ава Canada add 20%. Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars.) 
This order subject to acceptance by The Computer Book Club. PSCC-1282 


1191 
List $16.95 
80 PRACTICAL 
TIMESAVING 


List $15.95 


List $15.95 


mI CAR FACT BOOK 


PHOTOS 


Р 1 А Е 
m. * +, 
Ly ыы 4 
P Е # 
н is 
Ё Е: 


эге for the IE 


|] Complete Buyers Guide to Kit Cars is packed full of all the info § 
i you need to get started. See 175 Kit Cars © 600 Photos i 
e Manufacturers € Specs e Tech Data Articles + Assembly 
È /nfo..More! Amaze your friends. Turn a Pinto into a f 
Jaguar... a VW into a Porsche... a Ford into a Cobra or i 
Pantera. Hundreds of others from Ferrari and Lotus to 
Mercedes and T-Bird. All are designed for power and | 
performance and sell for a fraction of their real value. 
Save Even More. Kit Car Monthly features thousands of 
used bargains with new kit intros every issue. Get the i 
Official Replicar Value Guide FREE when you order both. 
Everyone does! (Keep it even if you decide to cancel later.) 


30 DAY MONEY-BACK GUARANTEE ! 


AUTO LOGIC PUBL. INC. Send Kit Car Buyers Guide Ё 
P.O. Box 2073 C $10 (3rd Class US ony) § 
O $12 (Rush Delivery) 
C $18 (Foreign—US funds) § 
O Kit Car Monthly $11/year 


Department P5122 
Wilmington, DE 19899 


name 


Jj 
| UR o 
cy/stae/p O d 

Ц 


» О Mastercard C Visa Ехріге Оаїе 

Y Order TOLL-FREE- Mastercard/Visa ONLY ej Û 
(800) 331-1000. Operator 666 om | 

г CANNOT answer questions! No CODs! imas 
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TRUMARK ° 
225 YD. RANGE! 
THE ORIGINAL 


AT DEALERS Of ORDER DIRECT. . 
F$-1 COMPACT FOLDING SLINGSHOT WITH WRIST. BRACE ЭРЕ РИ $8.00 
КК-1 REPLACEMENT BANDS & LEATHER POUCH ................. $2.00 
SA50 140 ROUNDS 1/2" DIA. AMMO. ONLY USA ................. тор 
NO C.O.D.5/ FOR AIR POST., FOREIGN ORDERS ADD PER ITEM ............ 

TRUMARK SLINGSHOTS: P.O. BOX 1517 5 , BOULDER, CO. 00306 USA 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 
You may find just what you've 
been looking for. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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1 SEE & COMPARE 175 FULL-SIZE I 
1 REPLICARS YOU BUILD FROM KITS 1 | 


Planer Molder Saw 
Power T О О LS 


Feed 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP- PLANE-MOLD . . . sepa- 
iiid: or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30-Day FREE FREE Trial! exciting Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON  §FOLEY-BELSAW CO. 


90100 FIELD BLDG. 

TODAY! KANSAS CITY, MO. 64111 
ppm mE ин твин um = L E иш иш шш иш иш E LE иш 
Д | Foley-Belsaw Co. 
A й. ) 90100 Field Bldg. 
CAELI Kansas City, Mo. 64111 
i Please send me complete facts about 

o YES PLANER —MOLDER — SAW and 
details about 30-day trial offer. 


um um um mm -———— oe oe ےک‎ 


1 POPULAR SCIENCE BOOKS  pogp | 


| Box 2018, Latham, М.Ү. 12111 


| Please rush —— —  — — . copy(ies) of SMALL GAS 
| ENGINES (No. 113) to me. 


LI | enclose $12.95, plus $1.95 to cover delivery and 
handling charges, for each copy ordered. 

О Bill me later for $12.95, Du us $1. и to cover Ue инеу 
and handling charges, 

(Res. ol AZ. СА, СО FL. GA. IL, NY. ОН. PA. an VA. VT. WI add sales tax) 


ae eS ————— ———-——— — 


Get Increased performance from 
all your Small Gas Engines! 


Keep all your small gas engine machines 
working perfectly for years — you'll find out 
how with the help in this book. This great 
guide, with nearly 300 giant-size pages packed 
with solid how-to information, is yours to read 
and use for 10 days without charge. 

Fix your broken rotary power mower right 
on the spot. Give your well-worn chain saw 
amazing new zip. Keep your snow blower in 
mint condition season after season. 

You can do it all — even without experience 
— because this book simplifies all the func- 
tions, parts and systems of every small gas 
engine you're ever likely to own. Clear, detailed 
text and over 400 drawings, assembly diagrams, 
repair illustrations. 

Now's your chance to 
take a look at this book 
for 10 days free. Mail in the iE 
above coupon today. 


Save money and 
labor...on parts, 
shop repairs, costly 
replacements 


POPULAR SCIENCE BOOKS 
z Box 2018, Latham, N.Y. 12111 


FREE HEAT | S 


* Super view of fire 
* Quicker heat, higher 
Outpul 

* Easy installation 

* No expensive chimney 
cleaning headaches 

* No fast creosote 
build-up 


CALL TOLL FREE | 
800-854-1905 (B00-542-6400 in Cal.) 


UNIQUE Functional Products 
135-P Sunshine Lane, San Marcos, CA 92069 


Assemble к ы, Ба 


Crawler Tractor Kit V 


Use it for your 
toughest jobs; then 
earn extra cash doing 
work for others. Buy 
factory-direct lor greatest | 
savings! Over 30 Attachments. 
Resale opportunities are great. 
For more information send now to: Еч | : 
| STRUCK KIT, Dept. PS 122 Celgene: wi 53012 |, 
| Li CATALOG - showing Magnatrac Kit construction & | 


| money making uses - $1.00 | 
| 1 PLANS - for fabricating Magnatrac Tractor from local 
materials 


- $7.00 (Money refunded on any purchase) | 


н. A н carving, routing any JF 
لسا‎ а all shanks Ji. "Bd new n tight G]. packs 
А 32-Tool Set, б. Л cost 1295% now ..... 
| 14-Tool Set, 61. cost +1262 now ..... a 
Save Even More, Both Sets now ... 3389 

Two 38 Sets (Limited Time] . wga 
233, Money Back Guarantee. Add 732 for shipping 
Eu texas orders add 5% tax. Export orders add “4. 
= U.S. SURPLUS CENTER, Dept. 501 
715 Camden, San Antonio, Texas 78215 


Fiberglass 
Travel Trailer Kit 


Build Yourself! Save Gas 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 165. Fiberglass. 
Ready to tow. Finish interior only. Write Burro 
Р512 14143, 21st Avenue North, Plymouth, MN | 
55441, For full color catalog send $3.00 to cover 
handling. Rental Opportunities, Dealers Wanted. 


| NEED THREE PHASE POWER 


ER" allows you to.operate three 
shank motors м thru 7% horsepower, from 220 ONLY 
vok single phase power sources — heavy 359^ 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worklwide since 1966, 
Free literature furnished on request, Telphone 305-862-2038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


GOVT. SURPLUS. SEND Fo 


Save up to 90%. New 1982 Edition 

| Bargains in marine, aircraft, auto, hardware, industrial, 
mig., etc. A must for hobbyists, conservationists, 
mechanics, handymen, outdoorsmen. Send $1 for great, 
big catalog (deduct $1 from first order of $10 or more). 
AIRBORNE SALES 00. Since 1945 
8501 Steller Dr., Dept. PS82 
P.O. Box 2727, Culver City, CA 90230 


$ОТ2 МОМ$ТЕР MAUL 


_ FAST-N EASY WOOD SPLITTING 


M 2 4 E © 6 DELIVERED 


LOWER PRICED THAN IN 1980 


e Splits most logs in one lick-won't 


Stick. 
e No struggling lifting heavy logs up 
SPECIFICATIONS оре priced power spinors: 
| * Drop 'em, saw 'em, stand 'em up, 

Weight: Head-12 Ib. (Total and split ‘em! 

weight 15 ID.) e Forget about lost, stuck, or flying 
Construction: High-carbon steel wedges. 

head, hardened edge. ° Мо gasoline, no set-up, no take- 

High strength steel down. 

handle. e No wooden handles to replace. 
Guarantee: 1-YEAR TRIAL OFFER * No gimmicks. Just simple physics! 

+ IO years against We at Sotz have been making the 

| failure. same quiet offer for years Try a 

Price: $19.96 Factory pickup. Monster Maul at our risk! Within one 

$24.96 Delivered to your door. year, if you don't think it's the fastest, 


least firing method of splitting fire- 


VISA or MASTERCARD RUSH ORDERS wood, let us know, and we will give 


CALL TOLL FREE 1-800-321-9892 | 
: you your money back, including 
Inside Ohio 1-216-236-5021 shipping . . . . Plus, it’s guaranteed 
OR SEND CHECK OR MONEY ORDER. aginst fare for TO year. 
Sorry No C.OD'/s | 
T OUR 26TH YEAR x "Wt 
| Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 Е 24" ОАК 
MONSTER BUSTS UP MONSTER MAKES HIM the Sotz news to a friend who lives up the 
SNARLED LOGS! A BELIEVER! road from me. He likes the maul I got 


About 10 days ago I'm out beating futilely 
on some big old snarl ends of the last of my 
firewood from two years ago that I didn't 


want to deal with till I got desperate. 


Knotty, crooked grain stuff. My old maul 
took turns bouncing off and sticking in so I 
had to keep beating the log on the ground 
to get it out. I beat on one for ten minutes, 
cursing and sweating and finally got the 
maul stuck in so bad I couldn't get it out. I 
left the maul stuck and went in the house 
and ordered the Monster Maul. Today I 
saw something orange sitting beside the 
mailbox and it was the Monster Maul. I 
took it and busted up the remains of the 
pile in about five minutes, usually with one 
lick each, on those snarl logs. Then I hit the 
log my old maul was stuck in that I 
couldn't get out and the maul was loose 
and I pulled it out and threw it on the 
ground, and left it there. Then I busted up 
the log in two licks and came in here and 
wrote this, and ordered a Monster maul for 
my dad for Christmas. It's not often 
anything these days will do what it says it 
wil. David Haenke, Caulfield, Mo. 


PRICELESS INVESTMENT 

I was introduced to your Monster Maul... 
Not only did it save me a great deal of 
time, but it also saved me the expense of 
buying other mauls—as I would go thru 
3 or 4 in the span of less than a year. 
In fact, the foreman of the City of Med- 
ford's Forestry Dept. referred to the Maul 
as “а priceless piece of equipment." The 
maul is one of my best investments... 

R. DiGiacomo, Medford, Mass. 


Quite frankly, I ordered the "Monster 
Maul" because of your no risk money 
back guarantee. I figured I would try it 
and if it didn't work out I would return 
it and the real loss would be yours, not 
mine. Well, you won't be getting it back. 
You made a believer out of me. . .the 
Monster Maul does get the job done and 
for the money, it's the best bargain 
around. Thanks for a darn good product 
at a price that is “easy” to live with. 

John Geras, Bolingbrook, Ill. 


DYNAMITE! 

I have used your Monster Maul for two 
years with outstanding results. I know of 
nothing that can compete with this device 
in curly or difficult wood-except possibly 
dynamite! Wood cutting would be much 
more burdensome if I weren't able to split 
the big stuff in the woods so I can get it 
out much easier. This is a real wood split- 
ting machine. I think I could out-split a 
mechanical splitter especially if the wood 
was curly or knotty. I see you now have a 
lady maul for splitting clear wood and 
small stuff. . . So we are going to order 
one. I feel if I can't split it, I'll bash it into 
kindling! 

Jackie E. Allen, Warsaw, Oh. 


WHAT'S YOUR HANDLE? 
Have received your Monster Maul that I 
ordered 2 weeks ago. It is everything you 
claimed it is. I had to try it as soon as I 
got it...had some large knotty apple and 
some other hard splitting wood. Your 
maul made short work of it. Also gave 


from you also. I split some oak with it 
that his maul wouldn't even dent. He 
liked the pipe handle, his has had 3 
wooden handles so far. 

Robert Kropp, Shavertown, Pa. 


WE LOVE IT 
Last year my father and I ordered your 
55H kit. We love it. Our stove performs 
beyond our expectations! Thank you for 
prompt delivery and an outstanding 
product. We are ordering two more kits. 
Dave Wagner, Lake in the Hills, Il. 


NOTHING COMPARES FOR 
EASE & SAFETY 


Since we cut and split a minimum of 50 
cords of oak each year, we need the most 
efficient equipment possible. We have 
tried every tool known, including a heavy 
duty motor driven wood splitter. 
Nothing compares to your maul for ease 
and safety. One man with your Monster 
Maul can produce more ready wood than 
two men on a power driven hydraulic 
wood splitter. This has been proven many 
times on my ranch. 

H. Patrick Trites, Covelo, Ca. 


THE OTHER HALF 
I am pleased to order one of your famous 
Monster Mauls. I have used one in the 
past and found it to be unequalled in 
strength, durability and ease of use. Your 
ad says there is no need to be a strong 
man; that's for sure, because I'm a 


woman! 
Cynthia Smith, Bristol, Vt. 


NOW! Get ir in on the 
PROFITS i in 


REPAIR! 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about It... as a small engine pro, you can cash in 
oe huge dena lr alf men m one of Anercas 
fastest growing industries."You'll be able to command top 
rates of from $10.00 to $15.00 per hour ала that's 
labor. A simple tune-up eams as much as $17.50 for 
than an hours work, and , engines and accessories 
will add even more to the its. 
Plenty of business walting for qualified men. 
65,000,000 Smail Engines Are in Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 


have the skills and knowledge to make top money ѕег- | 


vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 

"fois And 

Equipment 


assure success right from 
Send for sth Facts — Do К TODAY! 
NO Obligation МО Salesman Calis! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
м. 
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BRIGHTNESS IS THE KEY! 
MAGNIFICATION DOES THE REST! 


| its super sensitive 4000/D and 
BIG EYE High Intensity Magnifying Lamp | | § 10” loop tree as PI 1000 Series 2 
IDEAL FOR: e i a special gift with ! Instruments. 
its very finest FUN & PROFITABLE! 
* HARD TO READ PRINT metal detectors- TOLL FREE Sale Ends 
| • VISUALLY HANDICAPPED 6000/01, 6000/D 1-800-547-8911 Јап. 1, 1982 


| | * MANICURISTS 
.  HOBBYISTS 


* MANY. MANY USES 


THE 5" DIAMETER LENS 

PROVIDES CLEAR MAGNI- 

FICATION, EDGE TO ru 
PARALLAX-FREE ОМ 

| t ILLUMINATED | 


Also Available in Floor Standing tcc | 
include. 4 $2.00 Am rd Ad pde iem, ЭГО. 


36-15 leat Street • шр, New York 11358 U.S.A. 


HOT AIR AND 
LOTS OF IT! 


Our NEW, low cost, Sun-Lite® | 
Windowbox Solar Airheater 
uses any double hung or slid- 
ing south window. Perfect for 
homes, apartments, offices— 

, any place needing daytime 


WEDCO MFG. INC., Dept. 8-11 


MESI saw. Broadway Box D, Jackson, WY. 83001 


» heat. Installs in less than an 
" hour! 
.. Call or write 


ELLOS 
ASIAN THAN $75.00 
YD i Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


227 Merry Christmas $; 


This season White's 
Electronics offers 


and 5000/D Series 2. 
\ Other gifts for the 


See Things in a BIG WAY with the 


A VALUED 
GIFT ITEM 
Extra Bulb Included 


d Check or Money Order (US Funds 


N.Y. State Residents ad ern, iy tax. 
| Allow 4 weeks for delivery by U 


а 


If you're about to purchase а log home, take а 
look at the construction technique | you're going to 
live with. All log homes experience some checking, i 
seam shrinkage or warping, But thanks to Lincoln below. MasterCard and Visa accepted 
Logs Stack'n Build construction technique, your 
walls will remain sealed even if your logs shrink. And — Simple Log Home Living. 
because of our exacting tolerances, walls always fit For Less. 
snugly together and are not as subject to joint and 
seam imperfections that cause other log homes to 
leak air at the joints. 
All for a lower total erected cost than any М; 
other major log home manufacturer ۴ Log Ltd 
Write for your Lincoln Logs plans kit. Send -- Inc 
your name, address and telephone number, with 17122 Riverside Drive 
Chestertown, N. Y. 12817 


check or money order for $5.00, to the address 


© 1982, Lincoln Logs Lid. 
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` LIQUIDATION BUREAU, INC. 3515 N. 43rd AVE. PHOENIX, AZ 85031 


| INCLUDES 
LIGHT FIXTURE 


EASY TO 


INSTALL YOURSELF UL 


LISTED 


SAVE UP TO‏ و 
BEAUTIFUL ANT IQUE BRASS HEATING &‏ 


92" REVERSIBLE CEILING FAN 


WITH VARIABLE SPEED CONTROL 


Sure, you've seen "sales" before on ceiling fans. But NEVER such a HUGE PRICE 
CUT on a brand as famous as MARCO POLO. Check this model out anywhere and 
you'll see our liquidation price is up to $190.00 less than anyone else! 


This is NOT one of those cheaply made, lightweight models you see at cut-rate 
prices. This is a high quality, heavyweight unit that compares with the BEST on 
the market! And it costs just pennies a day to operate and can pay for itself in 
ENERGY SAVINGS alone. Here's how: you can lower your thermostat all winter 
long and still stay comfortable because the heated air rises to the ceiling and the 
fan gently recirculates the warm air downward increasing the heating efficency. 
Savings of up to 2596 on your heating costs are possible. And in the summer 
MM وا ا‎ on air conditioning occur because of the improvement in air 
circulation 


Here is a great opportunity to get 2 or 3 fans for about the price of one. Because 
our supply is limited, orders will be filled on a first-come-first-served basis. Be 
sure and call or mail your order right away before our supply is sold. 


SUGGESTED RETAIL 


UP TO TIE 00 


OUT | QUT THEY GO FOR ONLY | GO FOR ONLY 


FEATURES: 

• 7 YEAR WARRANTY • HARDWOOD CANE BLADES • 
PRE-WIRED BASE (for easy installation) • MOVES UP 
TO 6,800 CFM - DEPENDABLE, QUIET, 36 POLE 
MOTOR + SEALED BALL BEARINGS (no olling © 
required) « DIRECT DRIVE (no belts or pulleys) • 
VARIABLE SPEED • LIGHT FIXTURE INCLUDED (can 
be Installed with or without light) • UL LISTED - 
MOUNTING HARDWARE INCLUDED 


FACTORY NEW! FACTORY PERFECT! 


36" 
METAL 


s~~ SUGGESTED RETAIL |. 


UP TO $99.00. 


AT FAR BELOW DEALER COST 


2 MILLION DOLLAR INVENTORY OF 
BRAND NEW MARCO POLO CEILING FANS, FAMOUS SINGER 
VACUUMS & REMOTE CONTROL COLOR TV'S 


LIQUIDATE 


FEATURES: N 


* RETRACTING CORD 
REEL (20 FT. CORD) _ 


SINGER (U.S.A.) 
UPRIGHT VACUUM 


BRAND NEW 1983 MODEL 


Unfavorable recession conditions has made it 
necessary to liquidate this inventory of SINGER 
VACUUM CLEANERS at a drastic price reduction. 
st can buy for a price BELOW DEALER 


a MOTOR OVERLOAD 
CIRCUIT-BREAKER 
prevents motor 
damage 11 object 
lodges in fan. 


m 


1 اي‎ The Singer Company has been marketing sewing 
SELECTOR machines and FLOOR CARE PRODUCTS for over 

f 50 years. Through their long history they have 

TOP FILLING been known for QUALITY, RELIABILITY and 
KING - SERVICE. These model TF-1000 vacuums, with a 
SIZE FREE set of attachments included, compare with 
DISPOSIBLE the best on the market today. Carefully examine 


the list of features and you'll see they are only 


included on the most expensive vacuums! 
And yy r's one year iw and labor) limited 
WARRANTY is backed dozens of Singer 
1 service centers NÁTIO 


| Our Supply а is rds SO be sure and call or mail 
your order NOW 


FREE 
ATTACHMENT 
SET 


Complete with 
hose and curved 
wand. two 


chrome exten- SUGGESTED RETAIL 
sion wands, too! 

storage ern aga" UP TO $249.00 
tool, upholstery і j 


nozzle and dust- 


| OUT THEY GO FOR ONLY 


| COMPARE THE FEATURES 
SPEED 4 COMPARE THE PRICE! 
Eu | - SINGER EXCLUSIVE 


VIBRATOR BEATER 
BAR BRUSH 


* BRILLIANT 
HEADLIGHT 


Г SUGGESTED RETAIL 
UP TO $399.95 


QUT THEY GO FOR ONLY 


PORTLAND (PORTABLE 13” T7 
REMOTE CONTROL COLOR & 
TELEVISION WITH TOSHIBA f 
BLACK STRIPE PICTURE TUBE ў wy i! 
100%, solid state • 90 DAY WAR- Br = = = 
RANTY • 2 YR. PICTURE TUBE • OVER - T 

500 s Hg garan in paminant 


R INFORMATION ON 
239. 0019" MODEL е 
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ı LIQUIDATION BUREAU, INC. 


qiie | | DEPT. PS [| 

CEILING FAN | 1 3515 М. 43RD. AVE. PHOENIX, AZ 85031 i 
1 SEND SINGER UPRIGHT VACUUM(s) AT $89.95 EACH (ADD $10.00 SHIPPING & HANDLING FOR EACH UNIT) Й 

[М ا‎ E ps | stND — MARCO POLO 52" CEILING FAN(s) AT $99.95 EACH (ADD $10.00 SHIPPING & HANDLING FOR EACH UNIT) i 
ae Available in white or brown. SEND EACH UNIT) LING FAN(s) AT $28.95 EACHO WHITE (BROWN (ADD $10.00 SHIPPING & HANDLING FOR 1 
5 YEAR WARRANTY | SEND__ PORTLAND 13° COLOR TV(s) AT $254.00 EACH (ADD $10.00 SHIPPING & HANDLING FOR EACH UNIT) i 
= О MY CHECK OR MONEY ORDER 15 ENCLOSED (ARIZONA RESIDENTS ADD 5% STATE TAx)! 

CREDIT CARD CUSTOMERS in 1 CHARGE MY O MASTERCARD O VISA O AMERICAN EXPRESS І 

| 

VISA-MASTERCARD-AMERICAN EXPRESS b. d ACCT. NO. EXP. П 

| \ PLEASE PRINT CLEARLY i 
ORDER TOLL-FREE: 1-800-992-0887 |^ | 
IN ARIZONA: CALL 602-254-5231 COLLECT ADDRESS _ APT. # - 

LARGE QUANTITY BUYERS: PHONE FOR VOLUME DISCOUNTS Д ee m - 

i | x | [| 
LIQUIDATION BUREAU INC Rural Route Customer: If truck carriers PHONE [| 

9 " do not normally deliver to your home, І 

AUTHORIZED LIQUIDATOR OF CONSUMER PRODUCTS mince a note with un order stating SIGN HERE. 4 

3515 N. 43rd AVE. PHOENIX, AZ 85031 — А truckterminaltoshipio oe rec Ne eat 


EARN UP TO - 
12 AN HOUR 
иу 


IN YOUR OWN 
SPARE 


эз or 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
Sharpening Shop. No selling . . 

no previous experience needed. 
Our famous Sharp-All and 
show-how instruction set you 8 
to make $200, $500. 

month CASH sharpening Saws. 
Knives. Scissors. Lawnmowers. 
Shop and Garden Tools all 
cutting edges. 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business. 
how we help you grow, how 
|, we'll finance you. 


Send lor FREE details — mail coupon below or postcard TODAY! 
Foley Belsaw Co. 60092 Field Building, Kansas City, Mo. 64111 


No Salesman Will Call 


No Obligation... 


* YES, [J rover tan co. 80092 nnb MDG. шхла CTY, мо. ыт ө 
° please send me the FREE BOON that gives full details. . 
а Piara Prt ed 
= Гл 
© Address _ ° 
Pte hry LEELEE ToT ie TTT 


MAKE CLOCKS] 


B WITH BATTERY QUARTZ MOVEMENTS фе 
EARN EXTRA INCOME! 


B LA FREE HANDS with EACH MOVEMENT 
haJ Q-SERIES MINI-QUARTZP е 


MADE IN U.S.A 
Q-72 lor Dials up to 3/8" thick 
Q-73 for Dials up to 3/4" thick 


TWO YEAR 
GUARANTEE 


1-4: $6.60 ea. 
5-9: $5.95 ea. 
10-24: $4.85 ea. 
S-300 SWEEP $.20 EXTRA 
BLACK, BRASS OR RED 
Include $2.00 Minimum 
U.P.S. Delivery Charge 


Wholesale Prices e Volume Discounts 
Huge Selection of Mvts., Dials, etc 


CALL TODAY! 
(414) 248-1150 


ЖККЖЖЖК ЖЖЖ ЖЖ Ж 


Р.О. BOX 629 £ 
DEPT. Р5122 р 


LAKE GENEVA, WI 53147 
Include 75c for 1st Class Catalog Mailing 


FREE CATALOG 


‘Train at home for 
one of these 24 
career opportunities 


Free facts about | 
| Diplomas and College Degrees 
| Now at home in your spare 
time, without any previous 
experience, you can train for a 
y career...even 
a college degree. Send for 
| free career facts about the 
exciting career program that 
| interests you most. You will | 
| receive color brochure and information « 
employment opportunities in the field y 
choose. Mail coupon today and see how easy it 
to train at home for a great new career | 
advancement on your present job. 


SEND FOR FREE FACTS! 100 


Buildthis beautiful 
Dome Home 
by p-- 


uu و‎ 
e 


А 6 


E 


a к 
Enjoy ELS affordable р 
and low energy bills 


Save up to 60% on building costs and up X: оп 
utilities. Beautiful Monterey Domes 

kits are extremely energy-efficient, vero fieri 
strong, earthquake resistant, and easy to assemble. 
Мо special tools or skills necessary. Our unique, 
patented building system makes home construction 
a reality for the novice. 

Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 


| Please send me free facts, color brochure and fu 
Ie information how | can study at home for the career 

have chosen. | understand | am under no [^N 
| and no salesman will call. CHECK ONE BOX ON 


2-YEAR COLLEGE DEGREE CAREER DIPLOMA COURS 
Send for our exciting color Catalog & Plans Book — BUSINESS PROGRAMS Г] Surveying & Mapping 
over 90 fact-filled pages of beautiful affordable E Business Management H Drafting 
Write today! Monterey Domes, Inc., 1760 Chicago E eeu О i Conserva 7 
Dept. AR-12Riverside, Calif. 92517 2-YEAR COLLEGE DEGREE Compute Programming | 
prm TECHNICAL PROGRAMS Diesel | 


О Rush me your 90 page CATALOG & PLANS 
BOOK. Enclosed is $8.00, postage included. 


H 


ы, 


ШК ШШ 
{ 
ED 


О Also send your ASSEMBLY MANUAL for an ad- Car. Van, Truck 
Û Auto Mechanics Gener Los dormant 


ADDRESS - 
CITY, STATE, ZIP 


Mail To: MONTEREY DOMES, INC. 
1760 Chicago, Dept AR-12 


Riverside, Сан. 92517 MONTEREY DOMES | 
т =з: como NS шыш IIR НЫШЫ sun gez wes 
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з courses are offered by ICS and North American Correspondence 


Hi 


AGE — 


i 


3-Wheeling to Independence! | | Portable Sawmill 


Free Booklet | 


Cuts 30% more lumber from up to 30" Dia. : 
1612" logs. Safe bandsaw carriage for smoothe 
more accurate lumber. Ready to operate. 


Wood Carving Duplicator 
Accurate, simpl 

1 to 1 wood duplicati 

3 models availabl 


“Que Hand Operation —Rear Differential Brive 


CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC BIKE that is different and safer. It's so | 
easy to handle, you control on, off, forward 
reverse, speed, steering, and braking with 
just ONE HAND! | 
Use CYCLE-CHAIR indoors as well as out- 
doors. Climb steep hills and ramps, travel to 
the store, or take it to the bank. Be indepen- 
| dent on the Cadillac of 3-wheelers. Its low 


Bandsaw 
Large 24.5" throat, 9" vertical 
cut tilt table, wood and metal | 
cutting, rugged construction, 
affordable. 


| center of gravity and all-aluminum frame Save — Buy Direct 
makes CYCLE-CHAIR the lightest, strongest, n ا‎ 
| safest 3-wheeler on the market today. Costs 


Dupli-Carver (317) 243-7565 
| 4004 West 10th St. Dept. 1400 
| Indianapolis, IN 46222 

[] Enclosed is $1.00 for 32 page catalog 
|] — andintormation on 30-Day Free Trial 


only pennies to recharge at home. 

send for free booklet and special offer on 
CYCLE- CHAIR, PEDALPOWER electric bike 
motors and pedal tricycles or call toll-free 
1-800-257-7955, in N.J. 800-232-6550. 


30 Day Trial • Money Back Guarantee Name 
GENERAL ENGINES CO., Dept. 704 | Aem — 
591 Mantua Blvd., Sewell, New Jersey 08080 L City Stata Zip... 


e PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED WOOD STOVES 

e TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH LESS 
WOOD 

e Airtight design and draft control en- 
gineered to limit the amount of oxygen 
entering stove for controlled, safe, effi- 
cient heat. Prevents overfiring so drums 
can't bum up. 

* Use of draft control allows you to heat 
large or small areas. Basement installa- 

| tion heats your entire home. Great for 

your garage, workshop, or cabin. 

eTop drum squeezes 60% more BTU's 
from heat normally lost up the chimney. 
Heavy steel kit bolts together quick and 
easy. 


PRICE 
DELIVERED FACTORY 
TO YOUR DOOR PICK-UP 
3O-Gal-Bottom $32.95 §28.95 
55-Gal.-Bottom $38.97 534.96 
Top Kit fits both 920.97 $17.96 


VISA AND MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 

(INSIDE OHIO CALL 1-216-236-5021) 

or SEND CHECK OR MONEY ORDER... 
Sorry, no C.OD.'s 


SOTZ GARAGE SHOP HEATER 


* ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB. SPEC., BY GEISSER ENGRS. 


is 


«' Burns over 24 hours. 


SPECIFICATIONS: Door, door frame, flue collar, draft 
control, internal draft channel of 13 ga. steel legs, 1/8 
in. steel, hinges, latch, catch of 3/16 in. steel, nuts and 
bolts. Top Drum; Connector flanges. pipe assembly, 4 
nesting brackets, nuts and bolts. 

55 Gal. stove has KING SIZE 151%" diagonal door opening. 
ЗО Gal. stove has 944" round door. 


55-Gal. 

$34.96 „2: 
"-" 8 factory pick-up 

30 Gal. 

$28.95 ыш 
Г] es factory pick-up 


Kit converts 55 gal., ог ЗО to 15 gal, drum 
(not supplied) into high capacity stoves. 


Patented INTERNAL DRAFT CHANNEL-Air 
entering top draft control is preheated as 
it is drawn down inside of door and is 
sucked into bottom of heater with a tur- 
bulent action, mixing with the wood 
gases. This makes the Sotz stove tops in ef- 


SPARK-PROOF DESIGN Because of our in- 
ternal draft channel, hot sparks cannot 
jump out of heater as in others with draft 
straight open to fire. 


GUARANTEE. try the Sotz Heater Kit at our risk. 
If (within one year) you don't agree it outperforms any 
wood heater money can buy, or (within 1O years) if the 
kit cracks, warps, or burns up, your money will be re- 


funded. Including shipping charges. We have been in | 


business 26 years to back it up. Write for free information. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


NOTHING TO LOSE! 
Unbelievable! That's the only way to 
describe this stove. I believe it's the last 
one I'll ever need. I purchased an Atlanta 
Woodsman three years ago and literally 
blew it up. Then I bought a Shenandoah... 
I couldn't regulate it and when I did it 
was a wood alligator and wouldn't give 
heat. Then I decided to give your barrel 
stove a try (I had nothing to lose). This 
single barrel gives constant even heat, 
uses less wood which are oak slabs, and 
only needs tending every eight hours 
while heating a 2,000 ft. old Victorian 
home. I have assembled four stoves for 
friends who are.as pleased as I and am 
sending for my fifth kit, plus a Lift-n-Saw 
and Woodstove Tools. . . 

P. Mathewson, Willimantic, Ct. 


SURPRISED FIREMAN 
I'm using one of your fireplace kits. To 


ing room, living room and kitchen. I am 
well satisfied with this. 
L.D. Hubbard, Upper Marlboro, Md. 


NO BARREL OF PICKLES 

I have a three year old double barrel stove 
and couldn't be more pleased. It's just as 
good as the day I built it. There was an 
Earth Stove in our house when we moved 
here and my barrels out perform it 100%. 
As far as I'm concerned there isn't a more 
practical, useful, or easier-to-operate 
stove in the world. If more American 
manufacturers delivered on their claims 
for their products the way Sotz does, our 
country wouldn't be in the pickle it's in 
now. 

L.E. Peterson, Connersville, Ind. 


MONSTER BEATS MACHINES 
Last summer I ordered a Monster Maul. 
It does such a terrific job. I would like one 
for my nephew. I have a screw splitter 


SAVE HOURS OF LABOR 


We are elated with your barrel kit. There 
is no comparison to the traditional wood 
burners on the market today. The two 
barrel stove will extract more heat from 
wood than any other burner we know. 
Besides saving in hours of labor. The 12" 
door opening plus 30'-36" long length 
saves time and labor in the preparation of 
the wood for the burner. My son recently 
installed one in his huge house which 
always had a heating problem and a 
tremendous fuel oil bill and today their 
savings amounts into a few hundred 


dollars each year. 


J.D. Duch, Sr., Senecaville, Oh. 


OIL TRUCK DOESN'T STOP 


It really makes us feel good to see the 
oil truck drive by our house. We are into 
our fourth winter using your heater kit. 


Our 10,000 cubic foot house is always 
warm night and day. Outside temperatures 
range from minus 10? to 30? above for 7 
months; the barrel stove is never com- 
pletely out during this time, and after 


my surprise, the stove heats my whole 
house (even down the bedroom hall). As a 
full time fire fighter I can say that the 
stove is completely safe as your instruc- 


and also a hydraulic splitter, this Monster 
Maul beats both of them. Only this week I 
was visiting my sister. . . She had a big 
pile of stringey oak, that had been cut 


tions say. about 4 weeks. I put my cone splitter on, twenty cords of wood there is no sign of 
Robert Dunkel, Worthinton, Oh. thinking it would do the job. I found out wear or burnout. It is great what you can 

| | the only good job was done by my M-12... do with one of these barrel stoves. And 

WHO NEEDS IT? maul. for such a low price for a quality product, 


A. Chandler, Lancaster, Ca. 


FIRE BELOW 
I am most pleased with your barrel stove. 
Many of my friends were amazed. It 
really does hold a fire for 24 hours at 40 
below zero. I only stoked the furnace twice 
a day. 


I am heating a 25' by 25', 3 story farm 
house with one of your double barrel 
stoves in the basement. I put it in in Jan. 
last year and left the oil furnace running 
(the woodstove was put in to help only). 
After two weeks I decided the oil furnace 
only ran to maintain boiler heat so I shut 
it down. Fantastic, I couldn't believe it. 
+6°, 30-35 mile per hr. winds., 75? in din- 


you can’t go wrong. We never had any 
problem with smoke or sparks; the only 
complaint is from my wife sometimes 
when I get the temperature to around 
80°. We have about 250 gallons of oil in 
our tank, and I expect that to last about 
6 years. Please send your Lift-N-Saw tree 
lifter, and keep the Sotz news coming. 


J.J. Oravetz, Montello, Wis. R. Greiner, Greenville, N.Y. 


Of Kind in The NIU 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley 
р шө trees and turns out smooth, true-cut lum- 


even beginners get excellent results. | 
Just one man (no crew needed) can easily cut | 


enough on weekends to save hundreds of 


dollars over high lumberyard prices. For power || 


se tractor PTO or other low HP diesel or elec- 
ric unit. Factory-direct selling keeps price low, 
ا‎ ne time payments may be 
Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on 


Foley-Beisaw Co. 
30072 Field Bulldi 


Please send all facts and details in 
your FREE BOOK “How To Saw 
Lumber". I understand there is No 
~| Obligation and that No Salesman will 

= call on me. 


MINI HAND POWER PULLERS 


Isaw goes right | 


u. Do Н TODAY! | 


CITY 
1-800-833-3272 _ ھا‎ 
BOW DEN WHOLESALE CO. 
Dept. PS111 First St. N.E. 
Cullman, AL 35055 


m 


RIDGID *-- 
E "a Ae Me a. a Й | r 


Powerful . . . Yet Lightweight 


Heavy Gauge Drop Forged Steel, 
galvanized against rust and 
hardened at all stress points. 


MP2-T (2-TON) 
HAND POWER PULLER 


Net Wot. 8-Ibs. Wire length 13-1 
Max. Lift 5-Н. 


USE ANYWHERE: 
Farming, Machine Shop, Camp- 
ing, Boating, Traveling, Hobby 
Shop, Trucking, Fencing, Hunt- 


FREE! Discount Mechanics Tools and 
Industrial Tool Catalog with Each Order ... 


YES! Send Me ...... Power Pulls at the Low 
Introductory Price of $18.00 Each Plus $4.00 
Each For Shipping and Handling. 


ENCLOSE CHECK OR MONEY ORDER 


س سس سسس TE‏ 


pp е наи 
272 " 


*10.* LIMITED OFFER (шыг) 


ACT NOW... OFFER EXPIRES JANUARY 31, 1983 


.Known the world-over for its bathing 
beauties, the famous RIDGID pin-up cal- 


PLEASE PRINT OR TYPE CLEARLY Н 1 


endar has been a favorite of professional | Please send copies of the 1983-84 RIDGID calendar. j 
craftsmen for many years. " | ane ye a for each calendar (covers delivery and 
Now, for the first time ever, a limit IhAm ЕЕЕ h 

S : | FER, P.O. B Milwaukee, WI 53227 
supply of the RIDGID calendar is available [ VAMLENDAR ОР S NETTES, i 
to the general public through this exclusive, j Мате 
one-time offer. Makes a great gift idea! | 

Address 

Send check or money order to: | 

| | City State Zip 
XCTI b 

AJ. БОХ Date Check No. 


Please allow 2 to 4 weeks for delivery. All orders subject to prior sale. 


Колый ы дген 


COMPRESSOR 


OWNER 


CLEAN e DEGREASE • SPRA 


F 

P 

i Seton ы E Gunay at 4A 95 pT understand АЛ satay 
- ТИН. бийк, РО Вет 68 ton or full refund. Allow 1-2 week delivery. 
i "т (PLEASE PRINT) 

íi ^m - 

l Min 

gm > 

i D. Prose 

2 CHARGEIT ПМ С Visa S. 
| wur - 
i 

- Mt c и? Зогс емір 


COLOR CATALOG 


Build Your Own 


Grandfather Clock 
Prices Starting Under 


3200 


(including movement 
and dial) 
e Do-it-yourself case 
kit, parts pre-cut 
e Finished clocks 
e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 
e Heirloom quality 
e Factory direct prices 
e Solid brass West 
German chiming 
movements 
e Money back 
guarantee 
e Prompt shipment 
MASTERCARD and 
VISA ACCEPTED 


IN CANADA: Emperor Clock апу, Inc., Dept. 532 
508 Newbold Street, London, | 


Be your own home electrician 
It's easy with just this book as your guide. | 


coi Hove WIRING 


By Monte Burch 


It's like having a master electrician at 
your side helping you every step of the 
way whenever you tackle an electrical 
wiring or small—around your 
home, farm or 


ranch. 

Over 500 illustrations show you how 
step-by-step. You see how to do it in 
Сканер hotos and precise drawings of 

Us lode tools, systems and 


M Жыз 
,, You lea learn how electricity works. How 
to strip and splice wires of all sizes. 


POPULAR SCIENCE BOOKS 
Box 2018, Latham, N.Y. 12111 


Please | 

WIRING (No. 109) to me. 

0 1 enclose $13.95, plus $1.95 to cover delivery and 
handling charges, for each copy ordered. 

O Bill me later for $13.95, pius TLE fo Coney deity 
and handling charges, for each copy ordered. 

(Res ol AZ CA CO FL GA IL. NY OH. РА SC. VA VT Wi add sales lax) 


| How to handle ad ab au chan: 
| tic sheathed conduit. How to connect 
wires safely to switches, fixtures, junc- 
' | tion boxes and other devices. How to wire ЕБТ РИА, devices 
J such as door chimes. 
| Аз you master the simpler jobs with increasing confidence, 
you go on to more complex jobs. You learn how to rewire an 
95 Sider house. How to determine your electrical needs. How to 
ң ргераге а > plan for your local electrical inspector, 
n Ay ау ош Пе гов ЮР. How to in- 
= — 10 DAY FREE TRIAL COUPON = stall 240 volt circuits for uty app 
P27P 71 Ground TV and radio antennas, had m oa 
You also learn how utility companies secure 
ies) of BASIC HOUSE entrance wires to your home. How YOU install 
the entrance “head.” How to run underground 
wires properly and safely. Even how to plan 
аай install La electrical ا‎ for a 
arm or ran rom setting up es" to 
» pun ps. And much, much more. 
=. entire БОГИ апа £ the publisher of 
n prepared wi e 0 ublisher 
the NATIONAL ELECTRICAL CO 
you know the dad savvy p bie 
[ Take ieee gi of this 10 Oday free trial offer 
right away—mai in the coupon today. 


nt | 
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The lightweight Alr Bed affera a revolutionary sleeping 


experience. Gently, but firmly supports you with 100% a, emm —————— —— Н 


Please send me the following AIR BEDS): 


Features air coil construction with — controlled air 
chambers that hold your body evenly and independently. i O Twin Size (пет 2339) — $49.98 n 
Turns any room into a guest room. The ideal portable bed l О Double Size (Item 2354) m 
for holiday and vacation visitors. . . and it stores easily. з чине ын i 24 570 r^ | 
Take it camping, in your van, on your boat, in your } pes е 95 per bed A sags Ss insurance. i 
summer home; sunbathe and float on it! ] cac Ai "- chere 120.06 | 
Avaliable in twin, double, queen and king sizes. Inflates п © Û Dc Pump. te volt iem 00) $29.06 gn 
minutes with most air pumps or cannister vacuum. (High- i pe ки» oe indiudo AW а ME. i 
power air pump avallable—optional.) Made of sturdy 20 { п Check/M.O. Enclosed O Charge my credit card: 
gauge poly vinyl, cleans with soap and water. Repair kit and C) MasterCard О American Express i 
Don't be mislead by imitations. Insist on the original, red j 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, — || Card No——— Exp. -ei 
return it within 10 days for refund. Order now! i МАЛИ e REEL ED qd 
CREDITCARD ORDERS Nevada Residents Call: Md" || 
CALL TOLL FREE 992-5710 || city | | | i 
24 HOURS A DAY, 7 DAYS A WEEK { Mit, LÁÉÁÉÁÉÁÉCÉÉÁ— aap | 
м. Signature . eS 
Contemporary н сеа 
E rr 799 Maple Lane, Bensenville, IL 60106 
790 Maple Lane, Bensenville, IL 60106 Marketing, Inc. M = жи À— шш шш áo жы ша 
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FREE WATER 
and plenty of it! 


TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 

Drill your 
own well 
and save 

hundreds 

of $$$. 


THIS MAN IS DRILLING A WELL 


in his own backyard for less than 1/3 the | 


cost of hiring a commercial well driller. 
Thousands of home owners are now 
drilling their own wells from 50 to 200 feet 
deep! YOU can join them in saying good- 
bye forever to expensive, chemical- 
tasting city water! Forget about droughts! 
Ignore summertime water shortages! 
Write or call today for our FREE in- 
formation package including the booklet 
“HOW TO DRILL YOUR OWN WELL". 
There's no obligation—ACT NOW! 


DEEPROCK MANUFACTURING CO. 
Opelika, Alabama 36802 


CALL TOLL-FREE 
1-800-821-7700 
(Ask for Extension 571) 


Call anytime including Sundays 
clip coupon and mail TODAY! 


a к | 
P 


571 Anderson Road 


| Opelika, Alabama 36802 


Please mail your free information kit. 


Print Name 
City State Zip 


CJ I'm in a hurry! | have enclosed $1.00. Rush the 
FREE information package by FIRST CLASS 


MAIL. 2 
© 7982 DeepRock Mfg. Co. 
DECEMBER 1982 | 141 
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A-1 CHRISTMAS GIFTS 
IONIZER air purifier removes bacteria, 
llutants. 12,000 cubic feet/hour. FREE 
rochure. Olexer, Dept 108B, 8603 Rock- 

ing Horse, Klamath Falls, OR 97601. 


UNIQUE Gift - wrist watch radio w/ 
headphones, only $19.95, s&h $2.00. Bab- 
bitt Gifts, Babbitt Road, Box 423, Mend- 
ham, NJ 07945. 


GOLD — Large Flake in vial from site 
of America's First Gold Rush. $10.00. 
Small nugget. $15.00. Power Flow Enter- 
prises, Box 758, Lilburn, GA 30247. 


ER LOCKBLADE HUNTERS KNIFE 


T!G 
Ideal for Outdoorsmen, Campers, Fisher- | 


men and those collectors of fine cutlery. 
Handmade from tempered stainless steel. 
Send $10.00 ppd. The Cowart d 
27007 Westwood, , Spring, TX 7737 


HOMEWORK  Helper-Fractions Pro- 

am for ATARI 400/800, $25 cassette, $30 

iskette. PIR, 2730 St. Giles, Mountain 
View, CA 94040. 


GIFT OF LOVE, STOP SMOKING the 
Вах “In-Trol” way, 
for 30 days, if not р Mielighte 
return for prompt, FULL REFUND. Sen 
$9. Ios te: Joy, 6320 S.W. 27th Street, FL 


7 AUTOMOBILES - 


PROPANE-METHANE-NATURAL GAS 
conversions. CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write: ге Engineering, KPS, Rem- 
sen, NY 13438 


AUTOMOBILE RETUNING FOR MAXI- 
MIZED ECONOMY. Simplified techniques 


increase MPG 50+%! DETAILS FREE! | 


Techneering, Box 1506CC, Princeton, NJ 
08540. CALL TOLL FREE (800)-526-0907. 
(Recording) 


MILEAGE VAPOR CARBURE- 
. Complete working plans. Kniess, 
БОР PS, Bowling Green MO 63334. 


RECYCLE on. . Instructions 
$2.00. Formula, Dept. PSC, Menominee, 


Michigan 49858-039 


HIGH Milea 
tails. Box 89, 


Carburetors. Free De- 
aper, Utah 84020-0589. 


MOONSHINE ALCOHOL. Cheapest 
Practical Automobile Fuel. Homebrewin 


Manual, $2.00 (refundable): Alchofuel, 
T23C Disston, Philadelphia, PA 19111. 
"CAR-COP"  New-Secret Electronic 


ANTI-THEFT Service, Out-Smarts The 
Pros! Free Details: Gant, 1518 8th Street, 
Oakland, CA 94607. 


FIFTY gasoline saving practical tips. No 
gadgets e pars for itself. Send $5.00. SAV- 
ite 1000, 4600 Fark Road, Char- 

lotte, М NC 28209. 


Bellingham, WA. 00227 


OLD CAR FANS: subscribe to HEMMINGS 
MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 


y. 
News, Dept. SP, Box 100, Bennington, Ver- 
‘mont 05201 
142 | POPULAR SCIENCE 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner's Club account (give num- 
ber & expiration date). First word in bold capital letters, rest 
of ad upper & lower case. Other bold cap words, $1 per word 
extra. Bold headline or white space, $29.50 per line. DIS- 
PLAY-CLASSIFIED $403 per inch, per month. Advertisers 
using a P.O. Box number must furnish complete name and 
street address for our records. CLOSING DATE for February 
issue (on Sale January 15) is November 30. Send orders to 
Mary C. Ansbro, Classified Adv. Director, Popular Science, 
380 Madison Ave., New York, NY 10017. 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89128. 


CRUISE CONTROL Install yourself elec- 
tronic unit fits most autos, trucks RV's. 
Send $99.50 to: LYNN'S, 10342 Garden 
Grove Blvd, Garden Grove, CA 92643, 
State type vehicle stick or automatic. Cal. 
residents add 6% 


HYDRAULIC JACK Repair Kits, Parts 
and Supplies. og 
Jack Packing & Tool Co., ен 
3, Staten Island, NY 1031 


.O. Box 


- Stainless Steel 
rs $10.00 Pair, PEEJ, 
rive, Coral Springs, FL 


Windshield Bum 
2390 University 
33065. 


WHEEL ALIGNMENT GAUGE. Instantly 
can tell when wheels get out of alignment 
$3.95. Pacific Wheel, 3005, E. 15th., Tulsa, 
OK 74104. 


YOU MAY MEVER CHANGE AIR FIL- 
TER in your car again. For less than а 
dime keep it clean аа new. Send $3.00 to: 
Box 1027, Thatcher, AZ 85552, 


REPLACEMENT transaxle boot kits NO 
DISMANTLING $29.95 p.p. USA. Zipaboot, 
P.O. Box 015502. Miami, FL 33136. 


MANUAL TIRE CHANGER 

Fix your own flat tires, 
Changer breaks bead, de- 
mounts and mounts tire on 
rim. $199.00 ppd., satisfac- 
Sid guaranteed. Cal or 


“MKCO INDUSTRIES, INC. 
Rt. 2, Box 154 306-872-5327 
Broken Bow, 
Nebraska 68822 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO KART, MINI-BIKE, MOTORBIKE 
PARTS Tires, clutches motors and com- 
plete carts and mini-bikes at discount 

сез. 342 Hp. motors $106, 5 Hp. $123. 
price $1.00 for brochure. Northern Hy- 
draulies, Dept. PS-MB12, Р.О. Box 1221, 
Burnsville, MN 55327. 


SADDLE painful? Put your rear on our 
peur Body-crafted twin support. Friction- 
ess rolling horn. Improved performance. 
a вревов апа Exercycles. Pat. Pend. Roll- 
ing Rider-PS, Box 1065, Pierre, SD 57501. 
1-800-843-2431. 


2.00. Hydraulic | 


| $2.00. SRACO. 2249 Hixon, 
NM 88005. 


MOTORIZE your bicycle with a power- 
ful electric drive. For brochure write: SM 
Co., 9909 Edgemere, Dallas, TX 75230. 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
hel FREE catalog today. Boomerang- 

an, 312 Park, Monroe, LA 71201. 


CHOPPY ultralight single seat helico 
ter. Simplified construction - motorcycle 
engine. Informations $3.00. Polynova, 
DN 6708, St. Remi, Quebec, Canada JOL 


JUGGLING Anybody Can Learn! FREE 
Catalog. DUBE - P512, 25 Park Place, New 
York, NY 10007. 


AIRBOAT Propellers, Catalog $3.00. As- 
К key ОРЕ E Route 2, Box 174B. Kel- 
er 


HOW TO BECOME A HELI 
PILOT— Aerodynamics, Photographs, 
Flight Schools, Pilot Requirements, and 
more. Send $10.00 for book. MHS Publica- 
tions, P.O. Box 245, Northville, Michigan 
48167, 


EXOTIC KITES and Strings. Catalog 


as Cruces, 


| ‚ Ine. 
| P.O. Box 16488-A Baltimore, MD 21217 | 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 

lans and booklet. $9.95. Aero-Projects, 

ox 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
SM e. RDA, Box 873-N, Concord, NC 


ANTIGRAVITY - 
chure, HEER, Р.О. BOX 5321, Springfield, 
VA 22150. Introductory Volume $15.00 (90 
pages), Vol. I $65.00 (450 pages). 


ALL OUTER SPACE NEWS, AFFAIRS, 
ISSUES, TOPICS, COVE COMPLETE- 


LY, AUTHORITATIVELY, INTERNATION- | 


ALLY, MONTHLY. ILLUSTRATED. 
$15.00 YEARLY, Space Press, 645 West- 
end Avenue, New York, NY 10025. 


& UFO's, Free Bro- | 


ANTI 


| п. пстпомю | LEVITATI 


Pac gases or exotic fuels. a 
FLYING schematics, diag 
| mance charts & more in PRIMER VOL. see pert 


| S20 ped. GUARANTEED! VISA/MC add $5. 
| $10. AUCER TECHNOLOGY, Box 132-А, 
Springs, Ark. 72632 


7 BOATS, INBOARD & 
OUTBOARD MOTORS - 


EVINRUDE 1982 Bargains .. all siz 
$1.00 handling. . Scott-McCulloch par 
Electra Marine, 610 Merrick Road, 
brook, NY 1 


BOAT KITS - 27 tialléreblé mode 
Power and Sail - 8'-30'. Molded fiberg 
hulls and decks come factory assemb| 

ou install factory supplied interior. È 
alf factory-built cost. No experience 
uired. 48-page catalog - $1.00. DM 
pt. AC-82, 3800 West Hig 
Burnsville, Minnesota 55337, `б1 


R is - Glue - Etc." - (Book "AMATE 


ATBUILDING" - In - 


| Epoxy/Wood Saturation cal sagi $6.00) 


CLARKCRAFT 
16-8 Aqua Lane, Tonawanda, NY 1415 
10 WELDING, 
SOLDERING 


SILVER solder, silver forktruck. С 
tacta for sale cheap. Robert Leszczak, 
Myrtle St., Elizabeth, NJ 07202. 


71 DO-IT-YOURSELF 


JOYSTICK CONTROLLER for y 
Atari@ game broken? Illustrated man 
shows y on how to build low cost repli 
ment. le, Reliable, One-Hand € 

id $5 5.00 to: Custom Controlst 
Р.О. Box 126, Harwinton, CT 06791. 


ASPHALT Driveway's Patching, re: 
facing ect., Save hundred$ using to 
around your yard. Send $5.00 for deta) 
booklet. G.A.P., Р.О. Box 520373, £ 
Lake City, UT 84152. 


ELECTROPLATING. Complete Ti 
book. All Metals. Electroplate Meta 
Nonmetallic Items. $11.95. Details F 
Tropic, Box 95Р, Palm Bay, FL 82905. 


COMPLETE Instructions to build | 
foot GARDEN SHED. Send $2.00 to: Pli 
P.O. Box 512, Gig Harbor, WA 98335. 


""WHORSES all purpose, build your- 
and save. Complete instructions. 
J. Darla Ent., 501 Cedarhill, Granite 
als, TX 78654. 


JNVERT standard ATARI JOYSTICK 
| AIRPLANE-TYPE control; trigger on 
dle, Instructions 3$3.00.—2) LEFT 
‘DED operation. $1.75. Business Ad- 
sement, 4177 Yale, La Mesa, CA 
1. 


ICS CATALOG FREE! In- 
ible 90 i 96 xe bargain packed issue: 
в, telephones, cable TV & video, 
zs, alarms, test gear, audio and much 
n. ETCO, Dept 577, Plattsburgh, NY 


-00 CATALOGS listed and described. 
тсев for everything imaginable. $4.00. 
iterlog, Box 879-A, Fairfax, CA 94930. 


SER EXPERIMENTERS guide. Over 
aser projects listed! All урен ion, 

vapor, chemical, cw, pulsed, etc. 
бала MITEK, Box 1337, Lafayette, 


POPULAR SCIENCE 
n ЗЕЕ агач EI ag 
YOURSELF AND DO 

dbound Popular Science Skil Books 
+ you illustrated, step-by-step how-to 
mild-it, fix-it, repair-it yourself like a 
Choose handy hardbound editions: 
123) Remodeling Your Kitchen & 
lding Your Own Cabinets. (#4424) Re- 
teling Your Bathroom. (#4417) Heating 
w Home With Wood. (#4420) How to 
ose & Use Lumber, Plywood, Panel- 
rd & Laminates. Only $8.95 plus $1.50 
аке, handling each. Send check or 
теу order with book number and title 
Popular Science Books, Dept. P2ZC, 

. Box 2018, Latham, NY 12111. 


INCREDIBLE 


government Research Revealed - 
| Exclusive Plans & Patents 
Electronic - Solar - Alternate Energy | 
Scientific - Biological - Photographic 
Send $1.00 for illustrated catalog 
Advanced Technology Design 
10. Box 518, Paradise, CA 95969 


^^ AMAZING 
SCIENTIFIC and ELECTRONIC | 
~ DEVICES gm 


PHASER shockwave and invisible er 
: LASERS for 


| security ‚ intrusion 
Mection, nature listening, PLUS PLUS INFRA- 
ONICS, ULTRASONICS, ENERGY, CHEMICAL 
Sx pru 
5, kits ang 

ompleted items to 


INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


LASERS UNLIMITED | 


г plans and parts sources 
' RUBY RAY GUN .............. $15.00 
! СО2 LASER FOR BURNING/CUTTING..... 
! BEGINNERS LASER VISIBLE RED and IR . . $10.00 
! LASER PISTOL and RIFLE ............. $10.00 
|! VISIBLE RED LASER LIGHTGUN......... $10.00 | 
» MULTI COLOR LASERS ............... $10.00 
|! LASER LIGHT SHOWS ................ $12.00 
"MINI CAP CHARGER FOR LASER WEAPONS" 
LASERS UNLIMITED 


Dept. L1, Box 718, Amherst, М. Н. 03031 


generate your own hydrogen and 


m 
invert your automobile to operate on hydrogen 
el. You get alectrolyzer and auto conversion 
ans and instructions, plus details on sale 


n stor rating hyd 
ЕЕ Complete package: "only $10 $10 oe 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit-or completed form 
such umque-products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
nd. high powered lasers, micro-mini-voice 


transmitters, ultra Sonic. devices,’ super nigh 
a 


voltage genetators, intrusion and sensing 

vices, scientific. personal protection. items, 
and many other hard. to find. products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 


Dept. S1, Box 716 Amherst, NH 03031) 


SATELLITE TV 
BREAKTHROUGH 


We are the Fifth 
| Largest Military 
| Earth Station 
| Manufacturer 
in the World. 
No More Monstrosities! Our new patented 1.8 
meter antenna with gun laser surface tolerance is 


the most perfect antenna made in the world . . . 
Plays like a quality З meter... Roof mount. . 


a". .. OURSSPAGE 
Ne TECH BOOK 


ELE * REDUCED... 


USED 6 
Vins — ONLY $6.00 


24 HOUR 
C.O.D. HOTLINE 


(305) 
339-7600 


SPACECOAST 
RESEARCH CORPORATION 
| Р.О. BOX 442-8 
ALTAMONTE SPRINGS, FL 32701 


12 НОМЕ CRAFTSMAN 


“GETTING Started in Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


BATTERY CLOCK MOVEMENTS. 
Hands, Hardware. Finest quality. Dis- 
count prices. Catalog $1.00 (refundable). 
Yankee, Box 265, Thompson, Connecticut 
06277. 


“FREE” Industrial Buyers Catalog for 
Home Craftsmen. Buy equipment at same 
LOW prices as large Industrial Plants. 
Turnkey, 36-SN Letchworth Street, Buf- 
falo, NY 14213. 


FREE catalog! ..... Veneers, wood toy 
a project plans, woodworker's 

ks, dowels, abrasives, cane. dg пана 
veneering instructions included urry! 
Morgan, Y23, 1123 Bardstown, Louisville, 
Kentucky 40204. 


STAINLESS STEEL AND BRASS, 
SCREWS AND BOLTS. Small Quantities, 
Free Catalog. Elwick, Dept. 465, 230 
Woods Lane, Somerdale, NJ 08083. 


ROSEWOOD Veneer #80. 76 s 
VISA Mastercard. 919-454-6104. 
Jamestown, North Carolina 27282. 


cies. 
1319, 


A guide to buildi 
- $4.95 + .75¢ mailing. Millions of tables need 
Bi ard « iyi up compte li Illustrated 
i equipt - пе. 
informative 


Great Riv River Enterprises 
Box 55 Desoto Wisc. 54624 


 WOODCARVING 
KITS 


European type rough-outs now 
available in U.S. 10" Bear $27 
(20% off regular price). Catalog 
$1 or free with order 

Northwest Woodcarving 


Specialties 
3386 5 290th 51 (Dept. P3) 
Auburn, WA 98002 


and repair of billiard tables | 


12А FOR THE HOME 


“HEATING With Wood Is Messy!” Paten- 
ted Solution, Attractive, E тте 
Use. “Woodbox On Wheels, Plus^*!", 2017 
Florida, Joplin, MO 64801. 


REMOTE READING OIL TANK GAUGE 
Simple installation. RELIABLE, check oil 
from Parlor, Kitchen, wherever. $39.95. 
ace P.O. Box 269, Leominster, MA 

1453. 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, PU 
Mm 3136 South 7th Avenue, Phoenix, . 
85041. 


SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept Ды, 
rzon. Richmond $St. Philadelphia, 
19125. 


4” METAL Cutting Lathe $83.50. Taig, 
15048 Proctor, Industry, CA 91746. 


MACHINIST'S WALL CHART Color-cod- 
ed Inch Decimal Equivalents. Screw and 
Pipe Thread Sizes. More. $7.00. Free cata- 
log. зау Сов, Вох 16035, Асте, МІ 
49610. 


CABLE PULLER, hand operated, 2-ton. 
$18.95. Bass Equipment, 3200 Carmel 
Koad, Charlotte, N 28211. 


 WOODCARVERS SUPPLY - 96 page 
Catalog - $2.00; with small guai hack- 
saw - $4.00. 3056 Excelsior Blvd., Minne- 
apolis, MN 55416. 


5 x iee. 


LATHES 3° TO 15". MILLS, 


TURNING, MILLING, 
DRILLING, THREADING, 
BORING, DIVIDING 


to *". Repair threads fast! 


"CT #07 Nut size NC DIES from 4" ) 
С C 40-7 for Fine threads. 7 Pe. Set 


saves time and $. | 
6 Pc. TAP Set to renew INTERNAL Thrds. 
[Г] #Т6С = NC [ ]#T6F = NF $8.50 each 
FREE tool gifts with 4 sets only $22 
Postage Paid. Satistaction Guaranteed. 


v HEAVY-DUTY 
CANVAS | 
(^. TOOL 
|^. BAG 
1 
| Side pockets 
with snaps, 
large mpper 
lop, web han- | 
dles, rein: 
forced bot- | 
lom, dark | 
green color 


6 x BK 12...... $16.95 ea. ppd. | 
6 x 6 x 18" $23.45 ea. ppd. 


TOOL BAGS P. О. Box 57, Dept. PS 


Coal City, IL 60416 
Chitside Continental U.S.A. Add $3.00 


15A ENERGY SAVING — 


PALOMA instant water heaters, dis- 
count prices. Paramount Supply, 627 Ha- 
at pe Allentown, PA 18102, (215) 821- 

74 


PREVENT FREEZE-UPS MONITOR 
TEMPERATURE BY TELEPHONE. Н&М 


Manufacturing, Box 148, Haddon 
Heights, NJ 08035. 
SLASH ENERGY COSTS! Valuable, 


provon methods. $5.95. Energy, Box 
4262, Dayton, OH 45424. 


STOP WASTING HEAT Phenominal 
Savings, Your fireplace’ our INEXPEN- 


SIVE Eia Easy plans/ diagrams $4.00. 
aoe t, P.O. Box 1655, Richardson, TX 


CUT HOT WATER BILLS 50%, Special 
Report $10.95. Federal Technology, P.O. 
Box 588, Morton Grove, IL 60053. 


DO IT YOURSELF 4 by 8 foot solar col- 
lector for hot air, standard materials, 
complete plans and description. Send 
$4.00 to: VDB Technical Service, Inc., P.O. 
Box 163, Boston, MA 02132. 


STOP COLD DRAFTS from your kitchen 
vent with the patented Draftmiser ad- 
justable automatic dam mper $8.95 ($9.49 
CA). ZT Engineering, 472-A Lotus, Box 
6, Mtn View, CA 94042. Dealers invit- 
ец. 


е SAVINGS 
g $2.00. Eastern, Box 2031, 
fond MA 01863. 


WINDOWLATORS guaranteed to save 
heat and money. Window heat loss cut 
phenomenally. Average window costs un- 
der $5.00 do it yourself. Send $5.00 for 
instructions. Windowlators, 71 Revere 
Street, Canton, MA 02021. 


SAVE MONEY! “WOOD HEATING” 
booklet $4.00. New Day Enterprises, Box 
689P, Ridgefield Park, NJ 07660. 


MONEY Saving 40-60-75-100 watt bulbs 
10,000 hour guarantee. $2.00 fluorescents 
4 ft: 8.95 8ft: 14.95. 30,000 hours. Service 
Shop, 47 Divinity Street, Bristol, CT 


5. Cata- 
Nchelms- 


“547 EASY Ways to Save Energy in 
Your Home." 124 p LE Send $5.95 plus 
$1.05 handling to: Hill, 2009A Rose, 
Berkeley, CA 94709 


(SAVE ENERGY. SAVE MONEY.) In- 
crease fireplace heating efficiency, by up 
to 40%. Burn less wood, Satisfaction 
guaranteed, Easy to install kit $8.00 to: 

nergy Products, 17124, Burton St., Van 
Nuys, CA 914068. 


ELECTRICALL'Y ACTUATED AIR 
VALVES: hi-temp seal; 6°, 8", 10°; KCR 
dU e 784 Peconic Ave., Babylon, NY 
1 4. 


A Consumers Guide to 


KEROSENE HEATERS 


A must if you have or are considerin 
purchase of a kerosene heater—wi 
save you many times its low price. | 
Send $3.95 to: 
Kathy Blair, Director 
Consumer Information Center 


2402 Daniels Street 
Madison, Wisconsin 53704 


SURVIVE 


The high cost of heating, with 
an Me. healer mod: 


ification. Save up to 45% on 
your heating bill with the 
same amoun ol heat from 


h Complete instructions $4.00 
Efficiency Systems 

PO Box Bel 

Wichita KS 67208 


SOLAR COLLECTOR 
BUILD YOUR OWN 


Order highly efficient all copper "D" tube flat 
absorber plate and build rest of collector from 
readily available materials or use our com- 
detailed prints, 


plete collector kit. $9.95 for 
materials list and price lists. 


ciim 


15B ALTERNATE ENERGY 


HYDROGEN, oxygen-Electrolyzer con- 
struction plans $10.00. L. Spicer, Line- 
ville, Iowa 50147. 


KEROSENE HEATERS - Below whole- | 
sale, direct from importer, UPS delivery, 
30 day money back policy. 9000 BTU $88., 
9600 BTU $119., 12, TU $132., 18,900 . 
BTU $174., or $2.00 for brochure. Discov- 
ery Products, P.O. Box 3415, Montgomery, 
AL 36109 (205) 271-1338. | 

WOOD Stoves Inserts, Furnaces, Assy. | 
At Wholesale Prices, Catalog $1.00. Glow- , 
ing ber, 803 W. State, Olean, NY 
1 . А 


= 


Complete directions, home manufacture. 
No special equipment needed. Hydrogen - 
$3.00. Acetylene - $3.00. Horizon Enter- 
prises, Box 3334, Enfield, Connecticut | 
06082. | 


HYDROGEN - ACETYLENE! Super fuels 


FREE information new low cost solar 
collector; Assembled or kit, best buy any- 
where. CRHDC Solar, 4140 Tejon, Denver, 
CO 80211. 


SOLAR HEAT FROM ATTIC! Furnace 
unneeded 75-100 late fall and early spring 
days. Send $5 for (materials list, 
instructions, diagram) - PLANS-PS, 560 
Hedgelawn, Roanoke, УА 24019. 
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Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box 873 
rd NC FAL 125, 


Í anca 


“TIME IS RUNNING OUT | 


Dept. P, P.O. Box 237 
Manchester, NH 03105 


18 CAMERAS & PHOTO 
SUPPLIES 
SAVE 555. Free hag sehr жыр Catalog- 


35mm, Super 8, 16mm, Su es. Superior, 
442-495 Wells, Chicago, 1 1 50610. 


21 HOBBIES/COLLECTIONS 


1983 CATALOG, 200 pages. Thousands | 


of chemicals, glassware, science/hobby 
£2.00. Merrell Scientific, 


ides Butta Sen 
Buffalo Road, Rochester, New York 


MILITARY Medals Catalogue 50g. Year- 


iy paneer en ee „50. Vernon, Box 387P5, 
aldwin, 
22 JEWELRY 


CLOSEOUT SSELS, 55e dozen. (Cata- 
log .25¢). ROUSSE 107-1635 Dow, Ar- 
lington, MA 02174 
24 ANTIQUES, RELICS & 

INDIAN GOODS 


Murfreesboro, AR 7 
25 FORMULAS, PLANS 


ENLE 
ТИ 20th Century Book of 
2 10,000 Recipes, For- 
mulas & Processes 
(Latest Edition) 


900 pages hard cover-cloth binding. Only 
$12.95 plus $1.75 postage & handling. 
Dealer's Inquiries invited 


EMBASSY SALES Dept. PS-63 
Box 67, East Elmhurst, N.Y. 11369 


SCIENCE KITS 


25A 

SUNDIAL, amazingly accurate. Tell 
time or latitude and longtitude. $12.00 kit 
includes plans, mylar scales and analem- 


та. Scientifikits, Р.О. Box 37057, Bloo- 
mington, MN 55431-0057. 


26 SCIENCE & CHEMISTRY 


ECONOMICALLY Priced Chemicals - 

раш Catalogue-$1.00. Hagenow 

ratories, 1302 Washington, Manito- 
woc, Wisconsin 54220. 


144 | POPULAR SCIENCE 


+2 "e oor St. E 


South 13th, Manitowoc, "Wisconsin 
CHEMICALS & Laboratory Equi pment. 
ыа. аста, Р.О. Box 1677, Newark, 


CHEMICALS Laboratory кругка 
T $2.00. The Chemical Shed, 
Box 748, San Bernardino, CA 024020748. 


EDUCATIONAL Material - easy to read 
and understand synthesis reports (P-2-P, 
Dar e etc.) Apex Publishing Co., 

Box 845, Times Square Station, New 
York NY 10036. 


| 27 — PLASTICS 


CASTOLITE Liquid Plastica. 
clear, colors. For casting, embedding, 
coating, fiberglassing; in industry, labo- 
ratories, craft work. Reproduce your de- 
si with our mold materials. Profitable. 
Illustrated one $1.00. Castolite, Dept. 
B2Q/PS, Box 391 oodstock, IL 60098. 


GARDEN SUPPLIES 
& EQUIPMENT 
HYDROPONIC NUTRIENT. Proven, all- 


Crystal 


S 


| кро formula. 51b-£14.00, 101b-$25.00, 


lb-$52.00. Hollister's Hydroponics, 2640 
Harbor Blvd., Costa Mesa, CA 92626. 


31B HERBS 


PURE HERBS From Folklore. Write for 
FREE Book, “Common Herba for Common 


Illnesses." Estes-PSC, Alma, Georgia 
31510. 

32 REAL ESTATE 
GOVERMMENT LANDS - from $7.50 


Acre! "Buyer's Guide" . . plus nationwide 
listir = $2.00. Landa, Box 19107-FL, 


| Washington, DC 20036. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423, 


PROPERTY . Lake Frontage from $47/ 
acre. Investment potential. 2 Year Ex- 
change Privilege. FREE CATALOG. CA- 

ESTATE LAND, Dept. 22C, 2411 
Yonge Street, Suite 303, Toronto, Ontario, 
Sannin: МАР 271. (416) 488-0444. 


FREE! BIG Fall-Holiday Catalog! Over 
5,400 country properties described, pic- 
tured! Land, farms, homes, businesses 
recreation, retirement values! Selected 
best of hundreds of offices All Across 
America! d REALTY, Inc., Plaza 
Towers P 5810, Springf 

Toll 1-800-641-4266. In Mis- 
souri call collect: (417)862-4402. 


WYOMING - UTAM ranch land. 10 acres 
$60.00 down, $60.00 month. Owner - Mike 
сайи, 9550-A-Gallatin, Downey, СА 

0240. 


FREE. .. CATALOG! Top real estate val- 
ues coast to coast! Please specify type 
property and location desired. UNITED 

FARM AGENCY, 612-PS West 47th, Kan- 
sas City, Mo. 64112. 


CANADIAN Country Properties. Our 
67th Year. Terms Available. Moneyback 


2. hi киын. Catalogue airmailed - $1.00. 


am ru ration, Ltd. Suite 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FISHING reel; Special device prevents 
rust. Plans $5.00. Custom Rod & Reel, 
Тайыр Atlantic Ave., Melbourne Beach, 


1" 


CAMPING 
EQUIPMENT & TENTS 


FREE Discount Catalog, | Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 


«|: 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets, Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


oronto, Ontario M4W | 


N 


FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thsusanda War sur- 


| pius optical bargains. Lenses, Prisms, 


Ep a gor dada 
42A TELEPHONE & 
ACCESSORIES 


FREE! Bargain m p catalog. Etco, 
Dept. 567. Plattsburgh, NY 12901, 


GOV'T. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps)... low аз 1e on 
dollar! Most complete Directory avail- 
able, $2.00. DISPOSAL, Box 19107-FL, 
WASHINGTON, DC 20036. 


Near SURPLUS Army Navy store 64 
illustrated catalog. Send $2.00. Ru- 
vel LACET de Clark, Dept. M12, Chicago, 


à 


cae 


FREE GOV'T SURPLUS. Send $1, 
S.A.S.E. to: "Surplus", P.O. Box 49126, At- 
lanta, GA 30359. 


GOVERNMENT Surplus! - Jeeps - Auto- 
mobiles - $25.00! - ‚000 Items! Com- 
plete Directory - How To Buy - Your Area 

$2.00, Disposal, Box 392-SX, Valley 
Forge, PA 19481. 


"GOVERNMENT  SURPLUS"  JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your Area. Largest OFFICIAL Di- 
RECTORY. $2.00 (Guaranteed) Surplus 
(A292), 4620 Wisconsin Northwest, WASH- 
INGTON, D.C. 20016. 


J-E-E-P-S, T-R-U-C-K-S from $30.00. Low 
As 2¢ on Dollar. 400,000 a ies Most 
Complete Directory - $2.00. Surplus Bar- 
гаша Вох 913-B, Holland, ichigan 


ASTRONUT government and industrial 
surplus electronic parts, motors etc. Send 
$2.00 for list. ASTRONUT, Box 698, San 
Marcos, CA 92069. 


BODY-BUILDING, 
SELF-DEFENSE COURSES 


BIGGER, More Powerful Muscles - “fast- 
er!! Free Booklet! ыра Box 6694B, 
Detroit, Michigan 48240 


6 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air ne 
refrigeration. Tools, supplies, 
instructions. Doolin, 2016 Canton, pis 
TX 75201, 


ENGINEERING - Become a licensed Sta- 
tionary Engineer. Send $3.00 for complete 
information. Engineer, nd Stone 
Circle, El Cajon, CA 92021 


47 BOOKS & MES 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


*"SURVIVALIST'S Book Catalog" Rush 
$1.00. Ken Hale, (201), McDonald, Ohio 
44437-0395. 


OUT Of Print Books Found, Send Wanta. 
Poskok, 51 Maple Ave. Warwick, NY 


E 


+ 


а |: 


TOYS & GAMES 


TOYMAKING M дешы parts, wheela. Bro- 
chure free. Products, Box 290 
Dept. FT, hh Park, NY 11729. 


1001 THINGS YOU CAN GET FREE. 
Free Information. кашеги, Р.О. Box 


| 892, Sharon, PA 16146 


49 JOKES & NOVELTIES 


FREE —World's oe fae Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson- Smith, C-6113, Mt. 
Clemens, MI 48043, 


1 COINS & CURRENCY 


BARGAINS Galore! Free Pricelist. R 
= T Box 2807, Sparks, Nevada 


Un 


| 52 STAMP COLLECTING 


50 YEARS Old, fifteen different United 
States, over fifty years old 25e with ap- 
provals. J Jaxon, Box C11, New Rochelle, 


| JaDaco, Box 656-XB, 


PENNY approvals! Regardless ' 
py Kloster, 4164 52nd, San Dieg 


ALITY Stam 


Qu Ap rovals, 
Stamps, 17902 Mark Lee fe Jan | 
92035. 


UNITED NATIONS 3 Complete | 


| СЕГЕ ke Plach pprovals. Cornetta, РОВ 


P, Lake acid, FL 33852. 


2,000,000 STAMPS - 150 count 
each, Belden, Box 4149, Dearborn, 4 


OLD U.S, Stam 
ter, Box 15355 
19111. 


on approval. | 
Philadelphi 


u.s. 30 mint commemoratives 
Approvals. Gordon Davison, 307E, 
toocook, NH 03229. 


PENNY APPROVALS all fantast) 
ues DATASTAMPS, Box 5552, J: 
ville, FL 32207. 


OLD U.S. BARGAIN STAMPS! U 
mon approvals for adults. Valuable 
stamps with various imperfectio 
mint, no packet material). Rive 
Dept. 1525, Ada, Michigan 49301. 


100 DIFFERENT U. 9., 25¢ to ap 
ia B3113.0425.S. Bradley, Midlothian, V 


GREAT GIFT QUALITY BRITI 
PIRE No ME meme 196 No A че ој 
$25.00 To: Duncan, Р o 62, 
Ontario Canada L7J-2M2. 


FREE Surprise collection sent wit 
cru! Jay, 1784 Union, San Frar 


TOPS! 100 Popular Poland Stam 
Different), -Onl e Mystic, Dept. 
Camden, NY 133 


FREE 8 np In Treasure Chest. A 
tin of Philatel cB ns. Debbeler, | 
PS West McKinley, | ilwaukee, WI Bs 


1/26 EACH! Beautiful Foreign Appra 
Tuscarawas, 
44682. 


CANADIAN mint stamps at face v 
Send ast n for ae Box 5005, Va 


U.S. 1850 To 1950 At Discounts To 


ENS Send 30g for List. Si 


ox 24134, Tempe, AZ 


pictorials c 
space & mach more all | 
when you request Y 
"Stamps on 


ton for examination at h 


Buy any 
vice anytime. SE SEND TO 


MISSION D2, PLACENTIA, CA 9; 


53A SATELLITE TV 


CABLE TV Secrets—the outlaw p 
cation the cable companies tried to 
HBO, Movie Channel, Showtime, 
scramblers n M Supplier: 
included. Send $7.95 to: CABLE FA! 


Box 711-A, Pataskala, OH 48062, 


SATELLITE 
TELEVISION 


Our 11' system is 24 
sections of .090 alumi- 
num with an all steel 


| Send $7.95 for Introduction manut 
Dealers & Distributors welcome. 

We build quality into our products 
Francis Enterprises, Inc. 

Р.О. Box 906 314-989-324 

Poplar Bluff, MO 63901 


MICROWAVE RECEIVER SYS" 


"TOP OF THE LINE QUALI' 
DOWN CONVERTER,POWER SUI 
COMPLETE & EASY TV HOOK. 
TOTAL SYSTEM GAIN OF 40 
2.1 TO 2.6 GHz. 6 MONTH WARR: 
20 INCH PARABOLIC DISH..... $14 


SATELLITE & CABLE SYSTEMS 
Р.О. BOX 30512 SEATTLE WA 981: 
VISA*MASTERCARD*COD*ORDER PHO! 

(206) 644.3445 


————————————— A a — — GÓ!— 


| RADIO, TELEVISION 


IF Decoders. Information, stamp. 
ка Enterprises, 2920 Shelby, India- 
ilis, IN 46203. 


IBLE TV EQUIPMENT AND CON- 
TERS. Plans and Parts. Build or buy. 
information send $2.00. C&D Elec- 
єз, Р.О. Box 21, Jenison, MI 49428. 


LICE Scanners, Crystals Radar De- 
bra. HPR, Box 19224, 
Id. 


Denver, CO 


Descrambler Plans and 
uctions. SASE $5.00. PWCS, Box 
, Pittsburgh, РА 15224. 


PENSIVE CATV CONVERTERS- 
RAMBLERS - MICROWAVE ANTER- 
! Catalog $2.00. ACM, Box 3431, Wal- 
reek, CA 94598. 


>ROWAVE Television ‘“Downcon- 
E " Exclusive new five stage desi 
logu 


e: $2.00 gr at NDS, 
Dallas, TX. 75225 

\BLE TELEVISION AND ELECTRONIC 

DUCT CATALOG. SEND $2.00. 


TRONIC SYSTEMS, BOX 10192, 
ом, GEORGIA 31297. 


V DECODER KITS 


| | types. Р - " , 
7.00. Send lor cur "Informative | 
alog” $2.00 and find out what § 


J & W Electr: nics, Ine. 


Р. O. Box 61-T 


02564 


` ELECTRONICS, 
STEREO, HI-FI 


AVE on TELEPHONES New cordless 
1e 600 ft. range. Free catalog features 
plete line. Discount prices. Worldwide 


Cumberland. Rl. 


tronics, Р.О. Box 2420, Farmington | 


3, MI 48018. 


NEARS -Send Stamp For Details - 
OL rene Box 316D - Cadillac, 
i 


MM booming Multi-level Marketing 
. distributing Texas Instrument's 
е computers. ео kit $21.50. 
yal Electronics (Independent Distrib- 


), 2203 Chelton, Colorado Springs, CO 


ORDER Na. T5AEO47 


JAL 96 
De ROUTE 9N UNUS 


Он! 
LATTSBURGH, N.Y. 12901 Б КА С 
aL: (518) 661 0700, | 


| COMPUTERS - 


SINCLAIR ZX81 OWNERS receive four 
programs monthly on cassette (Enter- 
tainment, Household, others). 1K $35.00 
yearly; $20.00 six months. 16K $50.00 

early; $30.00 six months. Sample $5.00. 
2X81C Р Р.О. Box 22446, Baltimore, 


FREE information on how you too can 
profit in the growing PERSONAL COM- 
FUTER BUSINESSI Write; I.M.S. P.O. Box 


| 21, Kenmore Station, Boston, MA 02215. 


| 56 RECORDS, TAPES, etc. 


SUBLIMINAL TAPES. Tap the unlimit- 
ed Potential of your subconscious. Be- 
come HAPPIER: Gain SELF-CONFIDENCE 
and achieve SUCCESS. Free brochure. 
Subliminal Applications, 3430 East Tropi- 
cana, Suite 44F, Las Vegas, NV 89121. 


GIANT LP AND TAPE CATALOG over 
100 pages. Rock, Country, Soul. Blank 
tapes closeouts at discount prices. Send 
$1.00 to: Music Super Mart, Р.О. Box 1635, 
Reseda, CA 91335. 


SCWL™SUBLIMINAL 
“AUDIO TAPES"-positive self achieve- 
ment - eliminate weight, stress - gain health, 
| confidence. Release ultimate subconscious { 
abilities - discover total control of your Ше. 
Learn why this technique is gaining such extra- 
ordinary ularity over hypnosis. Free bro- 
chure and studies. MI T RESEARCH, 
6515 Highland Rd.. Suite 203-24 Pontiac. 

Michigan 48054. * 


56А VIDEO EQUIPMENT 


АТАШ Intellivision Games $9.00 Up. 
$1.00 For Price List. Knapp Sales, 2 201 
A Раг Road, Lynbrook, NY 11563. 


57 MUSICAL INSTRUMENTS 


INTERMATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, vio- 
las, cellos, basses and bows. Send 25¢ for 
catalog. 10% Credit certificate will be en- 
closed. International Violin 
Ltd., Dept. JL, 4026 W. Belvedere Ave., 
Baltimore, MD 21215. 


VIOLIN, Guitar, Banjo, Mandolin Mak- 
ing Materials. Accessories, Books, Piano 
Tuning Kits. Catalog $1.00. International 
borers Supply, Box 15444, Tulsa, OK 
14112. 


WERSI ORGANS, assembled, Galaxy 
$19,900, Helios $7,900, Cosmos $3,750. Rie- 
mann, 4747 E. Lee, Tucson, AZ 85712. 602- 
325-0421. 


REVERBERATION 
„FOR ORGANS _ 


and 


! controls for 
room size. 

EVERY ORGAN SHOULD 
OWN ONE. Send for free fiyer— 
DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY Dept. A 
SACRAMENTO, CALIFORNIA 95826 


15-80 COMPUTER DISCOUNTS. Low- 
yrices anywhere. Free price list. Radio 
ck. 175A М, Delsea Dr. Vineland, NJ 
0. 800-257-0426. 


)MPUTER Home Business. Distribu- 
information Packet $5.00. Computers, 
151, Providence, UT 84332. 


IMPUTER BOOKS. 100 Great selec- 
s. Free list. Phil's Books, Dept. PS1, 
120964, Arlington, Texas 76012. 


ISCOUNT SOFTWARE: IBM-PC, 
ri, Apple, Vie-20, Free Brochure, Val- 
Sof'touch, 4974 N. Fresno $132, Fres- 
CA 93728. 


l'AMDARD BASIC programs ANA- 
uM CONCENTRATE HANGMAN MATH 
ТЕСАРІТАІ 5 WORLDCAPITALS. 
n ting $1. W. Tindall, Amemb, APO 


 ZXB1... TIMEX/SINCLAIR 1000 
TWARE. Introductory 5 game tape 
Y $3.95! FREE catalog send #10 SASE 
Software Development Assoc. 2240 W. 
di Way, Phoenix, AZ 85027. Az res. 


300.00 BUILD 48K. дөре сотрага- 
"ovy, housing details. US $1.00. 
ant Box 33610, Sheungwan, 
gkong 


58 SONG WRITERS 


POEMS --SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


+2500 “Fast-Sellers.” Free 
chures! Ballrightco, Box 91309-X12, 
Cleveland Ohio 44101. 


60 BUSINESS 


OPPORTUNITIES 
FREE Book, "2042 Unique Proven En- 


terprises.” Fabulous “unknowns,” second 
iN o ia income. Haylings, Carlsbad, CA 


BUMPER Sticker Printing Device. 
Chesp, Simple, Portable. Free details. 
er, POB 22791 (LLC), Tampa, FL 


SELL Books By Mail. Profitable. Mus- 
grove-1B12, Altus, AR 72821 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Profits. 
Complete dealer set up. Catalog $1.00. An- 
chor, Box 3958-BPS. North Providence, 
RI 02911. 


Company, | 


VENDING Machine. No selling. Routes 
earn amazing profits. Big Catalogue 
Free. Parkway Corporation, 1930PSB 


Greenspring Drive, Timonium, Maryland 
` 21093. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


et ponte Merge rd А aga le individuals 
cone f High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton llth, Brooklyn, NY 11245. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, рери, matches. 
Free Details. Gold, РОВ 24986 (LLC), 
Tampa, FL 33623. 


IMPORT opportunity, profit- 

able world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. 
R269C, Woodland Hills, CA 91367. 


TAKE Catalog Orders. We dropship 2500 
Best-selling a ау products. Lowest 
below-wholesa rices. Immediate deliv- 
ery. S acular home business opportu- 
nity. Free Book. SMC, 6061 De Soto Ave., 
Dept. 28-24, Woodland Hills, CA 91365. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREE! 


| WealthKit-S, Billings, NY 12510. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 


| We supply everything. Details free. VIP, 


2036 Montrose, Chicago 60618. 


MAKE Rubber Sahi, Highly Proft- 
able Business. Free Details. Stamper, 
POB 22809 (LLC), Tampa, FL 33622. 


SYNTHETIC Oil Dealers Needed. Excit- 
ing Products & Opportunities. Make More 
opare P a Than in Present Job. 1 + 800- 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 95, Rapid City, 
South Dakota 57701. 


$92.00 FROM Square Foot rU pics 
(Huge Demand) Revealing Proof 2 Re- 
шн + able), Woclwine Brdpowaber. ot 


REPAIR HYDRAULIC JACKS— Free de- 
tails. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 
listing of available headings write: Classi- 
fed PS, 380 Madison 
Ave., Mew York, NY 10017. 


MAKE PVC Pipe Furniture. Profitable 
home business! Free report. J&M, Box 
ТТІР, Battle Ground, Washington 98604. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. А 


BRONZE BABY SHOESI High Income 
Home Business. Company Assistance. 
wee 02E12. East Providence, RI 


MAKE IT RICH in the 1980's. Free infor- 
mation. JnG Products, 485 Calle Higuera 
*PS, Camarillo, CA 93010. 


MAKE HOMEMADE BOOKLETS. ГУЕ 
EARNED $187,000 WITH MINE. Free in- 
formation: Dasher, Box 548, Woodville, 
Texas 15979. 


SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 193, Rockville, IN 47872. 


$2,000.00 every week possible ! ! ! 
Build and sell "PROFESSIONAL" GIANT 

SCREEN PROJECTION TVs... "Don't be 
fooled with cheap imitations!” .. . “Use 
EXACT SAME TYPE LENSES and 
SCREENS utilized by Sony, Zenith, Pio- 
neer, and Magnavox!” . Sim le con- 
struction! . lustrated dealers informa- 
tion and complete parts catalog $2.00 
Money back guarantee! ... POLI-VISION, 
168-A Dunmore St., Throop, PA 18512. 


NEW Discovery in Battery Recondition- 
ing. Eighteen Months Guarantee Means 
“Big Profits Fast.” Electoan, 7415 Gable 
Drive, Little Rock, AR 72205. 


$1,000 MONTHLY possible. Prepare in- 


come tax returns at home of office. Part/ 
fulltime. Easily learned. Home training. 
Free information. Nationwide Tax School, 
14507 Warren, Dearborn B201, MI 48126. 


risco ERIACDEBM, Р.О. 
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400,000 BARGAINS Below тын 
sale! Many Free! Liquidations . 
outs...Job Lots. ingle Samples. Free 
Details. Bargainhunters Opportunities, 
Box 730-B, Holland, Michigan 49423. 


MAKE MILLIONS MANUFACTURING 
Batteries. Write: Everlast, Box 365, Bogo- 
ta, NJ 07603. 


$25,000 LOANS: Interest Free! Get 
credit cards, signature loans, more! Free 
ur т E E 812, LaGrangeville, 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


RUBBER Stamp Outfits Direct From 
Manufactor. Write: Customps, 2914 Weat 
Sexton, Springfield, MO 65807. 


CONSULTING OPPORTUNITIES Learn 
how to become a successful consultant in 
your own field. Write for a free prospec- 
tus: The Consultant's Librar ‚ 815 - us 
i N.W., Dept. PS, Washington, DC 


MONEY SECRETS 
HELP People and businesses get money. 
Easy home business. Fantastic profita. 
No experience - own hours. Continuous 
assistance. Free Details: DFC, Dept. 11-G- 
12, 1145 Reservoir Avenue, Cranston, 
Rhode Island 02920. 


SELL SENSATIONAL LOW-COST PRE- 
ENTRY PROTECTOR for Automobiles- 
Buildings. Exceptional Distributor mar- 

gin. Northwest Electric, Ave. 3036, Mitch- 
ell, SD 57301. 


UIDELINES - serious - to establishi 
a low-overhead painting, Then remode 
ing, business for beginners, or “ад. 
vanced." $4.00. Bradley Painters, Р.О. 
Box 1563, Pt. Pleasant Beach, NJ 08742. 


EARN $400.00 From Sheet Plywood. 

Send $12.95 For Samples and Patterns. 

Joseph Brown, 108 Sly, Vidalia, GA 
4 


$200 per day? Repair plate glass, wind- 
shields. Protected territo tory. Glas-Weld 
Systems, Box 87C, Hillsboro, OR 97123, 
503-640-2278. 


GET RICH in 808, eas 


details. Har- 
ox 44, Meridian, 


CANARIES, Excellent Profit Potential. 
Book tells how to Buy, Breed, Sell, $9.95. 
Details free. DRL, 7816 Clive, Whittier, 
CA 90606. 


BUSINESS DIRECTORY, B 
BI, CHICAGO, IL 60610. 


MAKE Over $22.50 an hour. Spare time 
at gere Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-LP, 1512 
Jarvis, Chicago, IL 60626. 


INCOME Tax Preparers Make Big Mon- 
ey. $1000 Monthly "Possible At Home Or 
Office. Part/Full Time. Easily Learned. 
Home Training. Free Information. Na- 
tionwide Tax School, 14507 Warren, Dear- 
born B202 MI 48126. 


MAKE $1,000.00 Per Fire. Remove 
ake From Clothes Guaranteed. Home 
Cr 10330 W. 204 St, Lakeville, MN 
55044. 


PROFITABLE, legitimate home bumsi- 
ness plans. Details. Beaumont, Room 211, 
Box 44PS, 320 S. W. Stark, Portland, Ore- 
gon 97204. 


PROFITABLE business at home. small 
investment. free details, Thomas, 653F 
Rose, Twin Falls, Idaho 83301. 


МАКЕ DOLLARS - Seven Most Profit- 
able Businesses Operated From Home - 
Free Detaila - Deejay Associates, 836 
Shoal Drive, San Mateo, CA 94404. 


| AFT Moneymaker! mig i 
(Unique) Novelties. M.L.K., Box i 
Springfield-1, Oregon 97477. 


PREPARE Tax Returns - Housewife Jo 
Ann Netzler made $5,500 last season. VA 
approved. National Tax Training School, 

onsey, INP, New York 10952. 


TAKE PICTURES for profit. Camera 
"rra 14589M West 39nd, Golden, CO 
1 


PURE GOLD Refine at home to .999 
n simple instructions. Book with shies 
в $10 postpaid. Practical Gold Refin- 
ing, 1124 Yandell, El Paso, TX 79902. 
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LIFETIME Income, $3,000 Weekly Possi- 
ble! Uni ue system beats envelope stuff- 
ing anyda lliott, Box 7206-PS12, Co- 
lumbia, МО ‘e520, 


RACING GREYHOUNDS for sale. Tax 
shelter plus income. Greyhound Invest- 
ments, Box 12, Wentworth. NH 03282. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 532, Montvale, NJ 07645. 


3,408 MONEYMAKING Op 
- Free Directory! Dynamics, 
Stow, Ohio 44224. 


rtunities 
ox 1306H, 


IMPORT OPPORTUNITIES: Overseas 
Buyers Service Center is the largest 
trade promoter in Far East with over 
3,000 member suppliers. Direct contact 
with manufacturers for ex-factory price. 
Free details. 350 S. Figueroa, #276, Los 
Angeles, CA 90071. 


EXCITING lifetime hobby, and chance 
to make $1,000,000.00, can be yours, when 
filing on Federal “WILDCAT” OIL 
LEASES, at home! We'll show you how to 
get all information you n to Do-it- 
youre full details, maps, publications, 

. Opportunity open to every adult, 
Us S. Citizen. TOTAL PKG $10 - Gift Idea. 
D. Harold Anderson Company, P.O. Box 
22372, Milwaukie, OR 97222. 


HUNDREDS Weekly Possible For Ten 
Hour Work Week!! Guaranteed Home 
Business... Start Immediately!! Free In- 
formation - AHV, Box 1028-C12, Kalaheo, 
Hawaii 96741. 


BECOME WEALTHY! Millionaire Re- 
veals Plan. Free details: Trace Asso- 
ciates, 12828, 257 NW 93 Avenue, Coral 
Springs, Florida 33065. 


HUGE PROFITS possible! Publisher 


needs agents - part/full-time - no experi- 
ence TS. tails: $1.00. Trace Asso- 
ciateg/128225, 257 NW 93 Avenue, Coral 


Springs, FL 33065. 


HOW TO START YOUR OWN BUSI- 
NESS for Family:*Security. . . . Future In- 
dependence. ...AÀct Now.. New Edition, 
Free Details. Advisors, Box 902-P5, Sault 
Ste. Marie, MI 49783. 


Др ^ ELECTRONIC 
E ae ASSEMBLY BUSINESS 
Start home, spare time, Investment, knowled e or 


experience unnecessary. BIG DEMAND assembling 
electronic devices 


| professionals. Unusual business opportunity, 
FREE: Complete illustrated literature 

BARTA, Box 245-5А 
Walnut Creek, Calif. 94597 


dus 


ASSEMBLE ELECTRONIC 
DEVICES AT HOME 


споите or experience not nec- 
essary. Get started in spare time. | 
Tum your spare of full time into 
cash. No investment. 

| | LAB 


Box 1560G, Pinellas Park, FL 33565 


67 MONEYMAKING 
OPPORTUNITIES 
GET RICHI Secret law smashes debts 


- - = brings Cash credit! FREE report! 
WealthKit-S, Billings, NY 12510. 


МАМЕ money selling electronics. Whole- 
sale dealer catalog $5. (redeemable). 
Ti ‚ Dept 531, Box 840, Champlain, NY 
13 ; 


TOO,000 BARGAINS BELOW WHOLE- 
SALE, Bankruptey Merchandise, Free 
Samples, Closeouts, Imports, Surplus, 
Mail Order, 121 Home Businesses. Free 
Details. American Moneymakers, Box 
8356PS, Tampa, FL 33674. 


LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits". FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 
CA 93422. 


$500.00 WEEKLY recycling discarded 
гов, E базе, La Vallee's, Fountain, 


МАМЕ $30 HOUR at home sandblast- 
ing designs in glass. Details. Etching, Box 
445-8, Strathmore, CA 93267. 
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Sales handled byi 


RECEIVE LOTS OF MAIL. We'll list you 
with 100's of Publishers, Wholesalers, Im 

rters, Firms wanting Home Workers, 
Mailers, Etc, Send $2.00. Messier Indus- 
tries, Drawer 491-K Federal Bldg, Worces- 
ter, MA 01601-0491, 


SAVE money answering ads. We show 
how to identity good offers, avoid bad. 
Free details. Thornwood Publications, 
Box 153, Kenilworth, IL 60043. 


SAVE BUY DIRECT. How to make mon- 
ey opportunity books. Many titles dis- 
counted send $1.00 for list refundable. 
Baier, Box 2254, Prescott, AZ 86302. 


MAKE IT RICH IN THE 1980'S! EXCLU- 
SIVE. Free Report Shows How! GUARAN- 
TEED Moneyback! E-Z Publications, R.D. 


$1, Breinigsville, PA 18031. 


t rich millionaire's se- 
crets. Free details, Mason Book Company, 
EUR s S. Beverly Dr., Los Angeles, CA 


GET RICH IN MULT-LEVEL MARKET- 
ING. Free information. LDT Distributors, 
Dept F- 1, 9 E Adams Ave, Pleasantville, 


IMMEDIATELY!!! Unique 


am! Free Details: 
Norma Co, 31-59 32nd Street, Long Island 
City, NY 111068. 


62 EMPLOYMENT 
INFORMATION 


AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $3.00. Jobworld, 
Box 681-F, Cypress, CA 90630. 


OVERSEAS... $20,000 - $60,000 +. Pree 
Report! Empl loyment, Box 19760- FL, In- 
dianapolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 


19107-FL, Washington, DC 20036. 


JOBS: Colorado, Wyoming, Utah, Idaho, 
Montana, Computerized newsletter with 
200+ NEW jobs each week. Free details. 
Mountainwest, 925-Q Canyon, Logan, U 
84321, 


FREE detaila!! Saudi Arabian Em loy- 
ment! LFE PS4, 3047 Hawthorne 
Washington, DC 20017. 


63 X SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


66 AGENT. S WANT. ED 


YOU can really profit selling Belts, 
Buckles, Wallets and accessories. Quality 
manufacturers complete lines include 
Western, Concha, 


=E 


ler-Williams Co., es Box 600, Eureka 
Springs, AR 12632 


SALES Agents Wanted Now! Part- Time 
or Full. Sell Unusual Money Making Op- 
portunity Books Full details. $1.00. B. Na- 
than & Co pany, 41 Carnegie Avenue-10- 
А, East Orange, New Jersey 07018. 


INDIVIDUALS Needed Now! Part/Full 
Time. Your Chance To Make Big Money 
Fast. Selling "How To Make Money” 
Books By Mail No Experience Needed!!! 
Details $1.00. H. Forero Publishing, P. О. 
Box 7338, Glendale, CA 91205. 


67 SALESPERSONS- 
DISTRIBUTORS WANTED 


DISTRIBUTORS needed bi profits. 
Send $2.00 starter package. Dist, Box 
6019, Evansville, Indiana 47712. 


68 REMAILING SERVICES 


CONFIDENTIAL Mail Receivin 
warding. Mail Drop, Box 18039PS, 
do, FL 32860. 


69A LOTTERIES 


BECOME AN INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. Free de- 
tails. Winfall Enterprises, Dept. P, Box 
654, Town of Mount Royal, Montreal, Que- 
bec, Canada, H3P 3C7. 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 


| ronto, Canada M6M 472 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information 
write: Canadian Gold Club, P.O. Box 324, 
tation A, Windsor, Ontario, Canada N9A 


LOTTERY TICKET COLLECTOR SOCI- 
ETY. Send For Free Details. саата 
al Lottery Ticket Collector Society, 

Box 690, Hempstead, NY 11550 U. Pw 


70 AUTHOR'S SERVICE - 


PUBLISH YOUR BOOK! Join our suc- 
cessful authors. Publicity, advertising, 
beautiful books. All subjecta invited. Send 
for fact-filled booklet and free manuscript 
report. Carlton Press, Dept. PSL, 84 Fifth 
Avenue, New York 10011. 


71 ARTS & CRAFTS 


INTRODUCTORY stained glass butter- 
fly kit $6.95. SGG, Box 777PS, Marshall- 
town, lowa 50158. 


72 EDUCATION & 
INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D. ... Free re- 
vealing details. Counseling, Box 389 P812, 
Tustin, CA 92680, 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
G San Fernando Road, Glendale, CA 
01204. 


LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free! Au- 


| tosuggestion, Box 24-A, Olympia, WA 


98507 


ELECTRONICS Degree (BSET) by corre- 
spondence. Grantham College, 2500 La 
Cienega, Los Angeles, CA 90034, 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. Mod- 
ern Auction Library “FREE” with enroll- 
ment 515-423-5242, Col. Gordon E. Taylor, 
Xd am 949, Dept. 3, Mason City, LA 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-3812, Columbus, OH 43213. 


AIRPLANE DESIGN Home study semi- 
nar includes detail design and stress 
analysis. Write: Dept. PS, Airplane De- 
sign, P.O. Box 6204, Lakeland, L 33803. 


DEGREE PROGRAMS 

IN Management, Economics, Philoso- 
phy Business Studies. Credits and Expe- 
rience accepted. Prospectus (airmailed 
$2.00) Registrar. Sussex COLLEGE OF 
TECHNOLOGY, HIGHFIELD DANEMILL, 
SUSSEX, ENGLAND Rh17 TEX. Founded 
1969 students worldwide. 


COLLEGE Degree for work ‘and life ex- 

rience. Bachelor's, Master's, Doctorate. 

rite or send resume. American National 
University, 3550 N. Central Ave., Dept. 
619, Phoenix, AZ 85012. (602) 265-8657. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Migs eR Bishop. 
Box 744-PS, McKeesport, PA 15134. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 3 days. For complete home 
study pro таз & exam. send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517. 


FREE 120 page Career Opportunities 
Guide - shows how to train at home for 
ton pay sin jobs. Granton Institute, 263B 

elaide Street West, Toronto Canada. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors. Masters. Doctor- 
ates. Commerce, Industry, Sciences, Phi- 
losophy, Divinity, Medicine, Social Sci- 
ences, Free Prospectus. (Airmail $1 re- 
fundable) College Registrar, Dept. 106, 
BCM - Collegiate, London, WCIN 3XX, 
England. 


ANIMATION Learning Course, catalog 
d Heath, 6717 Benjamin, Tampa, FL 
2614. 


WELDING TRAINING. Hasic and Ad- 
vanced for Major Processes— Arc(Stick), 
MIG, TIG, Gas, Pipe all processes. А non- 
profit school. Approved for eligible veter- 
ans. Accredited members MATTS. Ap- 

roved Ohio 70-12-004 HT. Write for school 

ulletin and course schedule. HOBART 
L OF WELDING TECHNOLOGY, 
Box 82, Troy, OH 45373. 


HOW to become a seaman. Hr. cassett 
$14.00 pp. Tapes, P.O. Box 55462, Seattle, 
WA 98155. 


E Students!—Improve your 
grades! — Termpaper catalog — 306 
pages—10,278 titles—Rush $1.00—Re- 
search, Box 25918Q. Los Angeles, 90025. 
(213) 411-8226. 


41256, Los Angeles, C 


A short, simple method of acquiring a pov 

| memory. No memorization, no keywords. Release 

dete abe Macy Mae Learn "how" you remei 

iscover your Bs abili 

B= Кыйы Send for free information to: 
INSTITUTE of ADVANCED THINKING 

Pacific Palisades, СА % 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for Fun and Money!!! 
booklet!! Cartoons, Вох 40614B, Г 
Michigan 48240. 


MODERN Cartooning Taught by 
Write for Free Brochure. Cartoone 
Box 263- MC, Branford, CT 06405 


CARTOONING & ANIMATION Ins 
cret to successful Animation and 
tooning! Free details. Box 10293, Lc 
geles, ‘A 91209. 


LEARN Sign Painting—Free Catal 
КАЙНИ Supply, Centertown, | 


76 ` DETECTIVES 


DETECTIVE Profession, 
study; free tie-tack or la 
cate, future. Professiona | 
Training School, Dept. CB, P.O. 
90041. 


FINGERPRINTING - exciting scie 
career, Home study course teaches e 
thing. Certificate on completion. | 

openings; prepare now. Professioni 
DEM ators Training School, Dept 

ox 41256, Los Ángeles, СА 900 


77 LOANS BY MAIL 


BORROW 325,000 “overnight.” 
purpose: Keep indefinitely! Free = 
uccess Research, Box 19739-FL, 

napolis, Indiana 46219. 


IMMEDIATE Loans to deserving 
viduals refused elsewhere. Many plai 


cluded. Try us! Associates, Box 9 
Brooklyn, NY 11235. 
aw FROM HOME 


ssible. No Gimmicks! Free De 
DFC, Dept. 11-C-12, 1145 Reservoir 
nue, Cranston, Rhode Island 02920. 


NEED MONEY? List of Personal 
Business loan sources and sam * 
proposal. Cost: $10.00. Bell, Р.О. 
Camden, NJ 08101. 


78 WINEMAKING 


BEERMAKERS! Free Specialist ( 
log/Newsletter. William's, Box 461 
Oakland, California 94604. 


WINEMAKERS - BEERMAKERS 
Fresh Stocks. Fast Service. Free | 
CUM O'Brien's, Box 284A, Wayne 


WINEMAKERS — BEERMANKER! 
GASOHOL. Free Catalog, Equi 
Supplies. Continental, Box 68018.65 
d anapi IN 46268. 


FREE BEERMAKING BOOK plus 
log. Finest e o nau Ingredients. 
Day Service. ly КЕТА SPI, 
784-S, Chapel Hill, C 27514. 


FREE ENCYCLOPEDIA WINEMAI 
Beermaking Supplies Equipment Ii 
diente, Vynox, Box 57498, Rochester 
14615. 


WINEMAMHKERS- — BEER! ; 
Catalog. Fast Service, Large Selec 
Kraus, Box 7850-N, Independence, 
64053. 


WINEMAKERS-BREWERS Quality 
plies Free gne. Ip Village Store, 
C51PS, Westport, MA 02790. 


10 MOUNTAIN Wine Recipes. 
$1.00. Moats, Route 2, Box 81, Gra 
WV 26354. 
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9 BUY IT WHOLESALE 


400, 000 BARGAINS Below Wholesale! 
lany Free! Liquidations . . . Closeouts! 

.Job Lots... Single Samples. Free de- 
ils. Worldwide Bargainhunters, Box 
0-B, Holland, MI 49423. 


PARTS: chainsaw, snowmobile, motor- 


recle, small engines. Energy saving 
ems. FREE WHOLESALE CATALOG! 
lanufacturer's Supply, Box 157Р56, Dor- 
левіег, WI 54425 


FANTASTIC 300% rofita quality rings, 
welry low wholesale prices Catalog $1 
efundable) Rainbow (PS) Creations, 160 
averly Place, San Francisco, CA 94108. 


REPAIR PARTS for chainsaws, lawn- 
iowers and small engines combine top 
ualit Y and low prices. Shop tools. Guar- 
nteed. FREE CATALOG. For special deal- 
r information also give tax no. and com- 
any name. Repair Parts, Dept. 40814, 
ox 10308, Erie, PA 16515. 


WHOLESALE BARGAINS! 500,000 items 
t Closeout and Factory Direct Prices. 
REE Details. SPH, 11232 Garden, Livo- 
ia, MI 48150. 


5 PRINTING & RUBBER 
STAMP OUTFITS 


e. m OWN — Printing Press- 
Par aee Direct From Factory. 

bid or Catalog and Samples to: 

ipa ted DS, Meriden, CT 

5450. 

6A HYPNOTISM 

FREE H notism, Sleep Learning Pub- 

ae P, Box 487, Anaheim, CA 


FREE Hypnotism, Self-Hypnosis, Sleep 
earning Catalog! Drawer PS400, Rui 
о, NM 88345. 


FREE CATALOG! Self Hypnosis Tapes. 
ducational Systems, 14-512 Brooklane, 
eekskill, NY 10566. 


FREE ILLUSTRATED Hypnosis Sleep- 
earning Tape Catalog. Advanced Sys- 
fg rite 13906 Ventura, Sherman Oaks, 


8 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. Gold 
eeth, eng г Diamonds, Watches, Silver, 
latinum. Mail Articles Today. Free gift 
ith Information. Chicago 14 & Рге- 
ous Metals, 6 E. Monroe, Dept. 457, Chi- 
igo 60603. 


7 OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 
ERCOMER. Send К free 


NEED CREDIT? 


GET CREDIT CARDS rae АЯТЕ 
| * Have Bankruptcy. Bad Credit, No i 
* NO PROBLEMI 
* Completely Lega! and Guaranteed 
® Reestablish Bad Credit 
FREE INFO. CALL TOLL-FREE 24 HAS. 


Calif. Resin 
1-800-227-3800 Ext.50 Т 797-0990 Ext.50 
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94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free re- 
cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-A lowa, Colo- 
rado Springs, CO 80909. 


IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! 
Marketing assistance available to individ- 
uals, universities, companies. Write for 
Kit-PS. 
INVENTION MARKETING, INC. 
TO1 Smithfield Street 
Pittsburgh, РА 15222. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392PS, Millwood, NY 10546. 


PATENT IT ECONOMICALLY! Free De- 
tails, N. Rainer, 2008 Fondulac Rd., Rich- 
mond, VA 23229. 


FREE PATENT INFORMATION Every | 


Inventor Should Have. Richard L. Miller, 


| Woolworth Building, 233 Broadway, Suite 


3612-N, New York, NY 10007. (212) 267- 
5252. 


INVENTORS: If you have an invention 

rr sale or license, write for free booklet 

rpm how we can help you. Kessler 
ales Corp., C-7-FI, Fremont, OH 43420. 


$5555 $ 
CASH FINDERS FEE ROYALTY INVEN- 
TIONS Molds Formulas. $14еав, 7518 N. 
13 Ave, Suite P2, Phoenix, AZ 85021. 


PARTS made, models, details: $1.00, 
s.a.s.e. Wizzard, 309 S. Marina, Prescott, 
AZ 86301. 


95 INVENTIONS WANTED 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-IW, Fremont, OH 43420. 


| INVENTIONS WANTED. 


FREE CONSULTATION » NO IDEA TOO SMALL. 


peer ae epar rl 


AMERICAN INVENTORS CORPORATION 


59 Interstate Drive, Dept. PS 

West Springfield, MA 01089 (413) 737-5376 
A Fee Based mda Company. 

97 GOOD EATING 


BEEF JERKY - Make your own at home 
easily and save $$$. arn how, send 
$2.00 to: "Wendy", 7329 Greenback Lane, 
ey 104, Citrus Heights, California 
95610. 


MOT So Chilli Chili Recipe. $2.00 Sase. 
Super Chili, P.O. Box 31156, Indepen- 
dence, OH 44131. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER CONTACTS, FORKLIFT 
CONTACTS, STERLING, Silver Solder, 
Gold Plated. Robert Leszezak, 652 Myrtle 
St., Elizabeth, NJ 07202, 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., 
Phoenix, AZ 85013. 
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10 
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FREE Buyer's Guide. Garrett Detectors, 
Dept. PS82, 2814 National, Garland, TX 
15041. Toll Free 1-800-527- 4011, (Texas) 1- 
800- 442-4889. 


BURIED TREASURE 


= RESEARCH PRODUCTS 
BOX 270270-H TAMPA, FLORIDA 33688 


105 MISCELLANEOUS 


VACUUM CLEANERS “Discount 
Prices” “New” Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: ABC Vac- 
uum Warehouse, 7021 Burnet-PS, Austin, 
Texas 78757. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 58, 
481 Thurston Road, Rochester, NY 
14819, 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, ete. Free literature. Cun- 
ningham, 3881 South 3200 West, P.O. Box 
20005-S, Salt Lake City, UT 84120-0005. 


SAVE THOUSANDS OF DOLLARS in in- 
terest charges. a MUST for anyone think- 
ing of buying a home. Free information. 
Informational Publications, P.O. Box 
02198, Baton Rouge, LA 70805. 


KEROSENE HEATER ODORS ANNOY- 
ING? Try adding spice essence to fuel. 
Months supply, $9.50, postpaid. Engcliff 
Products, Box 1152, Englewood Cliffs, NJ 
07632. 


SURVIVE FUTURE times with ad- 
vanced holistic jungle community. Infor- 
mative newsletter $1.00. Positive Think- 
ers, Box 23628PS, Ft. Lauderdale, FL 
33307. 


VACUUM Cleaner Parts Catalog АП 
Makes. Vac Sew, 20113 Vanowen, Canoga 
Park, CA #5465P 91606. 


STOP - SMOKING - FOREVER!!! - FREE 
Details'!; Ram Cannon, 3704 Mark well, 
Bethany, OK 73008pa. 


MOVELTY Pet Sea Shells In Pacific 
Ocean Water From California. Send $4.00. 
vi E Р.О. Box 698, San Marcos, СА 


SUPER TOILET, No residues, effluent. 
Odorless, non-electric. Brochure $1 White- 
head, Box 224, Tallevást, FL 33588. 


DELUX PEN WITH BUILT-IN LIGHTER. 
Pull out bottom section of pen, strike on 
side of barrel. It lights! Ideal for smokers. 
$5.00 to: Elpar Mercantile Co., 4600 Santa 
Anita Ave., 102PS, El Monte, СА 91731. 


BLACKJACK SECRETS, Win Thou- 
sands, Only $10.00. Basta, 16808 Arena 
Dr., Ramona, CA 920665. 


705A BETTER HEALTH 


PUREST WATER POSSIBLE! From an 
appliance you can own, (removes Sodium 
chemicals etc). N.A.H.P., 423 Mill St, 
Worcester, МА 01602. 
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2807. 2 issue 


above are correct and complete. 
E. Moyes, Publisher. 


QUIT-SMOKING KIT. New scientific 
program based on your personality &. 
senses, Become a permanent ex-smoker 
or money back. Check or m.o. for $49.95 
plus $2.50 shipping. Free details on re- 
quest no obligation to: CigaRest, Box 
1220-T4, Lakewood, NJ 08701. 


105B SELF IMPROVEMENT _ 


ALTERED STATES without hypnosis! 
NEW SUBLIMINAL TIME-COMPRESSION 
cassette activates powerful subconcious 
influence, energizes creativity, attracts 
money, better life-style. Free scientific re 
port. PSYCHODYNAMICS, Box 9802- 


106 PERS ONAL 


INVESTIGATORS, Latest Electronic 
Aids. Literature, $1.00. Clifton, Box 220 
А, Miami, Florida 33168. 


WIN lotteries. Instructions $3.00. State 
birthdate. Columbia, Box 1002-X, Buffalo 
NY 14205. 


PHOTO ID. Sealed i in 
rovinces, 24-hours. Guaranteed. Free 
birth certificate. send $6.00 (2510.00), 
hoto, name, address, height, weight 
air, eyes, birthdate. Cardinal, 2071-25 
Emerson, J acksonville, Florida 32207. 


1981 ECONOMIC RECOVERY TA 
ACT fully explained. 3-hour 6/cassette all 
aum п 900 less 10% + i 95 P&H. SMOKE 

ENTERPRIS. Box 927, Scotts 
er AZ 85252. (002) 8 991- 6244. 


FRUSTRATED taxpayer? Join nation 
wide elub. Not politia affiliated. Free 
details. Bookstore, 206 N. Maple, Creston 
IA 50801. 


IDENTIFICATION CARD. Sealed with 
photo in hard plastic. Any state, same da 
service. Guaranteed! Send $5.00 (2/$8.00)] 
small photo, name, address, hopu 
weight, hair, eyes, birth date. Leijen, 
Box 1331, Killeen, TX 76541. 


SMART people know how to save е thou 
sands on most home mortages. Send $1.0 
and sase for details. Aleen 3777 gaat 
Drawer 435P5, Pfafftown, NC 27040 


106B DIVORCE | 


ATTORNEYS. Winning informatior 
$1.00. MEN'S RIGHTS ASSOCIATIO 
189A, Forest Lake, MN 55025-0189. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate deale 
markup. Free Trial. Batteries wholesale 
Terms Arranged. Lloyds-PSC, Rockford 
IL 61104. 


GIANT Savings 30 days trial. Term 
Riteway, Box 594518, Chicago, IL 60658, 


HEARING Aids From $89.50 - 30 Da 
Trial Gigantic Savin On Batteries 
Write For Free Gift Offer And Brochur 
Today. Electronic Products, Box 2005-P53 
Pinellas Park, FL 33565. 


R A HEARING AIDS 
Ж *» PRICE CATALOG FREE! 


§ SUPER $AVINGSI Newest. Finest. 
All types. Buy DIRECT & save up 

ALF! Mo salesmen. Sold b 

il AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 

| Dept.PS-12D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

l Not sold in California. 
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1201 Home Computers  Full-color pamphlets 
describe the Atari 400 and 800 home computers. 
Atari is bringing the computer age home. Free 


1202 Be a Chimney Sweep! Earn $45 an hour 

with your own profitable business. This infor- 

mation package includes full details, illustra- 

tions, prices, and a record on what it's like to 

m an August West Chimney Sweep Business. 
rea 


1203 How to Buy Resilient Flooring This col- 
orful, сере illustrated booklet from Arm- 
strong rs helpful advice on shopping for 
modern vinyl floors—including no-wax sur- 
faces, cushioning, installation, and upkeep, plus 
decorating tips. Free 


1204 Computer Portrait System Computer 
Amusements' 20-page brochure gives full de- 
tails on a business that can be full time, part 
time, or absentee. It's an excellent idea for a 
family business in malls, flea markets, conven- 
tions, or wherever there are people. Free 


1205 The Maintenance Man in a Can Tri-Flow 
inhibits corrosion and rust, displaces water, and 
is the утро pare penetrating lubricant 
with Teflon for all surfaces that slide, glide, roll, 
turn, twist, spin, or pivot. Booklet from Costa 
Mesa Lubricants. Free 


1208 Rugged Pickup Trucks This full-color 
brochure from Toyota features its tough 
dependable trucks—everything from sporty 


SR5's to rugged 4x4's. Free 


1207 Self-Employment Handbook "Financial 
Independence. . . the Datsun Guide to Bootstrap 
Businesses" tells how to go into business for 
yourself and suggests over 20 full- or part-time 
activities. $2 


1208 Photography Books from Kodak When it 

comes to photography, Kodak wrote the book. 

Listing includes more than 50 books and 

includes $1- to $2-rebate coupons on purchases. 
ree 


1209 insulation Tips Literature describes 
specifications, approvals, test results, and in- 
stallation of Foilpleat insulation products and 
their advantages over mass insulation. $1 


1210 Energy-Efficient Fireplace This full-color 
catalog from Heatilator describes the Advan- 
tage replace—a factory-built, heat-circulating 
unit engineered for the energy-conscious '80's. 
Information on the Insulstack chimney system 
and the manufacturer's complete fireplace story 
are included. 254 


nformation 


1211 Drill-Powered Wood Lathe Leaflet -de- 
scribes the Hirsh attachment that converts your 
electric drill into a woodworking lathe. Turn 
wood up to 16 in. long and 3 to 4 in. in diam- 
eter. Free 


1212 Tools Challenger Master Catalog de- 

scribes approximately 500 hand tools and tool 

sets, including end wrenches, hand sockets and 

attachments, impact sockets, socket sets, screw- 

a ees pliers, and more. From Ingersoll-Rand. 
ree 


1213 Hardware for your Home Kwikset offers 
an eight-page, full-color, product-selector guide 
booklet showing its full line of deadlocks, knob 
and lever lock sets, entrance handle sets, and 
patio-door and window locks. Whether remod- 
eling, redecorating, or replacing old locks, Kwik- 
eni s booklet helps you plan your home security. 


1214 New Blank Audio Cassettes  Leaflet for 
Loran cassettes describes these new products. 
Made from Lexan, they won't warp or crack at 
temperatures from -60 degrees F to 250 
degrees F. The high-bias and normal-bias cas- 
settes are virtually indestructible. From Loran- 
ger Entertainment. Free 


1215 Made-to-Order Windows Marvin win- 
dows and patio doors are featured in a full-color 
catalog with detailed information on over 2,000 
shapes and sizes for new construction, remod- 
eling, and replacement. Free 


1216 Insulated Entrance-Door Systems A full- 
color, 16-page booklet from General Products 
describes how to beautify your home and 
improve its energy efficiency at the same time 
with insulated entrance and patio doors. 50€ 


1217 Floatplane Offer Imported Candian Mist 
is offering a 24-in.-wingspan replica of a de Hav- 
illand Beaver Canadian floatplane for $9.95 plus 
postage and handling. Leaflet from Brown For- 
man Spirits describes the plane. Free 


1218 Build, Restore, and Remodel Learn the 
seven simple steps of how to install extruded- 
aluminum, load-bearing columns that will re- 
pae ur rotting wood columns. Leaflet is 
rom Moultrie Mfg. Co. Free 


1219 Newfangled Framing Square This new 
framing square is described in a 32-page book- 
let from Orem Research. It's especially designed 
to fit the needs of all crafts, simple to use, and 
instantly calculates all angles for framing and 
layout. It makes a terrific gift idea. Free 


| Booklets, catalogs, and folders listed below pro- 
product | vide reliable information, illustrations, and spec- 
" | ifications to help you in planning the purchase of 

| a variety of products or services offered by these 


dependable companies. The convenient order 
` form will save you time and postage. 


1220 Living with the Sun This 40-page, full- 
color brochure from PPG Industries, Inc., 
explains in layman's terms the panning, con- 
struction, and operation of passive-solar design. 
Homes throughout the U.S. serve as examples 
of passive-solar design working in a variety of 
climates and locations: $1 


1221 Wood-Floor Finish Literature describes 
Aqua Fabulon, a water-based, nonflammable, 
self-priming, clear-gloss finish that's recom- 
mended for application over old finishes and 
new or newly sanded wood floors. From Pierce 
& Stevens. Free 


1222 Cutlery and Knife Guide The 1982 
Schrade Almanac, Schrade Cutlery's latest cata- 
log and knife guide, features Old Timer, Uncle 
Henry, Scrimshaw, апа I*XL, plus the new steel- 
head fish-fillet knife. Free 


1223 Sharp Advice for Chain-Saw Owners 
This 16-page guide to the care and maintenance 
of chain saws contains invaluable information 
on chain care, lubrication, tensioning, types of 
saw chain, filing, guide-bar and sprocket care, 
and trouble-shooting. From Stihl. 50e 


1224 Get the Most from your Fireplace This 
informative, timely brochure explains how to 
increase fireplace efficiency, where to find fire- 
wood, and what the best types of wood for burn- 
ing are. From Thermalite Corp. 50€ 


1225 Ultima Spa This full-color brochure il- 
lustrates styles, sizes, and colors of ThermaSol's 
Ultima Spa. Ease of installation is described 
with complete diagrams of the self-contained, 
modular unit. It features a steam bath, shower, 
and whirlpool-jet tub that fits into the same 
space taken up by a conventional tub. Free 


1226 Recreational Vehicles А 20-page, full- 
color brochure describes over 40 different mod- 
els and floor plans of Yellowstone's travel trail- 
ers, fifth wheels, mini motor homes, and park 
models. Free 


1227 Organ and Piano Kits Colorful booklet 
from Wersi Electronics shows how to save thou- 
sands of dollars by building yourself. It's enjoy- 
able, easy, and profitable with these simple, 
illustrated instructions. Instruments offer high- 
б quality, unmatched sound. Financing avail- 
able. Free 


1228 Building Projects From a real doghouse 
to a toy barn, there's no limit to the types of 
Ah ا‎ you can build with versatile new L-P 

aferwood, an economical alternative to ply- 
wood. Plan sets from Louisiana-Pacific Corp. 
can get you started. Free 
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1 POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES FEBRUARY 28, 1983 E 
- Note: Popular Science Massachusetts address is for Product Information only. : 
3 Please send the items checked below. | am enclosing $1 handling charge ' 

i (any number of items) plus amount required for priced items. 1 AM ENCLOSING - 

___for priced items 

Poi — 0126 O12311 O 1216 506 O 1221 C 1226 , " : 
, B 1202 O 1207 $2 O 1212 О 1217 О 1222 O 1227 $1 for handling i 
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g 0 1204 O 1209 $1 O 1214 [1 1219 О 1224 50€ $ и - 
g © 1205 [1 1210 25¢ O 1215 О 1220 $1 O 1225 N 
- Name (please print) - 
8 Address | Быш City & State Zip à 
il Please send cash, check, or money order made out to POPULAR SCIENCE. | fi 
f No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE DECEMBER 1982 1i 


148 | POPULAR SCIENCE 


Enough To Become. 


TR ааа = = 


Tore 


Navy depends on modern 
F Then the Nav у gives you equipment and the men and 
c training and experience you women who operate and 

need to master the career skill maintain it. 
rith a jo! ob огап vou chose. Іп the Navy vou use And the modern Navy pavs 
ough to bi T ome a career. the most up-to-date equipment vou like the skilled professional 
—Learning a valuable career and methods in your field. In- you are. You'll earn over $550 
Lis аг n important part of your school training and on-the-job a month, right away. with 
ivy Adventure. And it starts experience can give vou alevel special pay for sea duty. and 
when you choose the kind of of technical skill and profes- other benefits like food and 


| 
[job or technical training that's sionalism second to none. housing, medical and dental | 
right for you. The Navy Becoming the best at the care. That's good starting рау | 
offers training in fields like job you want to doisimportant for any job, and in the Navy | 
xlectronics, computers, to your future, and important that job can be the start of | 
saviation mechanics—over 60 to the Navy. Because today’s a career. | 


Navy. It’s Not Just A Job, It's An Adventure. - 


© Philip Morris Inc. 1982 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


| 16 mg “‘tar,” 1.0 mg nicotineav. per cigarette, FTC Report Dec:81 


NEA uu 


